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INTRODUCTION 


In this 430-page data book, Texas Instruments is pleased to present important technical information on the industry's 
broadest and most advanced family of Integrated Interface Circuits. 


You'll find complete specifications on TI's 75/55 series of MOS memory interface, data transmission, magnetic memory, 
peripheral driver, memory sense amplifier, and display interface circuits. Also included is advanced information on some 
of TI's interface circuits to be introduced shortly. 


The functional indexes and selection guides are designed for ease of circuit selection. There are margin tabs to guide you 
quickly to general circuit categories, and the numerical indexes will let you locate specific type numbers quickly. 


Although this volume offers design and specification data only for Integrated Interface Circuits, complete technical data 
for any TI semiconductor/component product is available from your nearest TI field sales office, local authorized T| 
distributor, or by writing directly to: Marketing and Information Services, Texas Instruments. 
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TEXAS INSTRUMENTS 


INTERFACE CIRCUITS 


THERMAL INFORMATION 


THERMAL RESISTANCE OF LINEAR INTEGRATED CIRCUIT PACKAGES 


Resc CW) Roya CCW) 
Junction-to-ambient thermal resistance 
50% CONFIDENCE | 90% CONFIDENCE | 50% CONFIDENCE | 90% CONFIDENCE 
37 42 185 191 
38 45 163 171 


Olea 210 


FA solder-seated flat 


L plug-in 


LA plug-in, kovar header 
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JA glass-header dual-in-line 


JB metal-based header dual-in-line 


JP glass-header dual-in-line 


N plastic dual-in-line 


P plastic dual-in-line 127 


40 159 165 
SB solder-sealed flat 
24 40 147 157 


Junction-to-case thermal resistance, Rec, is measured with the device immersed in a freon bath. 
Junction-to-ambient thermal resistance, Ragusa, is measured in still air with the device mounted in either an Augat or a Barnes socket. 


Special test chips were used to obtain the above information. 
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TEXAS INSTRUMENTS 


INDEXES 
Numerical - Functional - Cross-Reference 


ORDERING INSTRUCTIONS AND MECHANICAL DATA 


FUTURE PRODUCTS 


LINE CIRCUITS 


MOS MEMORY 
INTERFACE CIRCUITS 


MAGNETIC MEMORY AND PERIPHAL DRIVERS 


SENSE AMPLIFIERS 


38510/MACH IV 
High Reliability Microelectronics - Procurement Specifications 
MIL-STD-883 


IC SOCKETS AND INTERCONNECTION PANELS 
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The 


for Design Engineers (CC 405) 


Texas Instruments Inc. 


Dieses Datenbuch beinhaltet 
samtliche technischen Daten 
des breiten OPTOELEKTRO- 
NIK-Programms von Texas 
Instruments in einem Band 
sofort griffbereit: Lichtschran- 
ken, Signal-Photodetektoren, 
Avalanche-Photo-Module, 
Optische Koppler, Ziffernan- 
zeigen, Thermo-Druckképfe, 
Tivicon-Rohren, Laser-Arrays 
U.a. 


Die einzelnen Kapitel mit 
exakten Datenblattern, Appli- 
kationshinweisen sowie Qua- 
litats- und Lebensdauerunter- 
suchungen sind Ubersichtlich 
nach Baugruppen gegliedert. 
Zum schnellen, einfachen Da- 
tenvergleich ist jedem Ab- 
schnitt eine tabellarische 
Typenubersicht vorangestellt. 
Eine Aquivalenzliste rundet 
den Inhalt des Werkes ab. 


360 Seiten - Format DIN AS - In eng!. Sprache 


Inhalt 


Leuchtdioden, Infrarot- 
Emitter, Laserdioden 


Fotodetektoren 
Optokoppler 
Numerische und alpha- 
numerische Anzeigeein- 
heiten 
Thermo-Druckkdpfe 
Tivicon-R6hren 
Aquivalenzliste von Bau- 
elementen verschiedener 
Hersteller 
Applikationsbeispiele, 
Qualitats- und Lebens- 
daueruntersuchungen 


The 


TTL Data Book 


for Design Engineers (CC 411) 


(Supplement to CC 401) 


Texas Instruments Inc. 
680 Seiten - Format DIN A5- In engl. Sprache 


Als Erganzungsband zum IC- 
Catalog CC 401 beinhaltet 
“The TTL Data Book”’ alle 
technischen Daten, Beschrei- 
bungen und Applikationshin- 
weise der neuesten TT L- 
Schaltkreise: Standard-Serien 
SN54/74, High-Speed-Serien 
SN54H/74H, Low-Power- 
Serien SN54L/74L, Schottky- 
Clamped-Serien SN54S/74S, 
Low-Power-Schottk y-Serien 
SN54LS/74LS, Serie SN49. 


Weitere Kapitel beinhalten 
““Radiation-hardened and 
beam-lead circuits sowie TTL 
random-access memories’. 
Ein Uberblick Uber die 38510/ 
MACH 1IV-Bedingungen mit 
Testablaufen. Zuverlassigkeits- 
klassen und eine Aquivalenz- 
liste runden den Inhalt dieses 
umfassenden, ubersichtlich 
geordneten Bandes ab. ‘’The 
TTL Data Book” CC 411 — 
ein Datenbuch, das in keiner 
Laborbucherei fehlen sollte. 
Zusammen mit dem |IC-Cata- 
log CC 401 bildet es ein kom- 
plettes Nachschlagewerk uber 
das gesamte, zur Zeit liefer- 
bare Typenspektrum Inte- 
grierter Schaltungen von 
Texas Instruments. 


Inhalt 

@ Standard-Serien SN54/74 

@ High-Speed-Serien SN54H/ 
74H 

@ Low-Power-Serien SN54L/ 
74L 
Schottky-Clamped-Serien 
SN54S/74S 
Low-Power-Schottky- 
Serien SN54LS/74LS 
Serie SN49 
Radiation-Hardened and 
beam-lead circuits 
TTL random-access me- 
mories 
High-reliability TTL 
Zuverlassigkeit-Spezifika- 
tion 
Vergleichstabellen zu TTL- 
Schaltungen anderer Her- 
steller 
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Deutschsprachige TTL Applikationen 


Texas INSTRUMENTS Denischland Garbll 
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DM 42,30 


TTL-Kechbuch 


Deutschsprachige TTL-Applikationen 


TID -Applikationslabor 


340 Seiten - Farbiger Schutzumschlag - In deutscher Sprache 


Dieses grundiegende und 
praxisbezogene Buch uber 
Aufbau, Funktion und An- 
wendungen von integrierten 
TT L-Schaltungen ist konkur- 
renzlos auf dem deutschen 
Markt, und noch dazu in 
deutscher Sprache. Es ist be- 
reits zu einem unentbehrli- 
chen Begleiter und Ratgeber 
fur viele Labor-, Entwicklungs- 
und Service-Ingenieure bzw. 
-Techniker geworden, die mit 
dem Entwurf, der Ausfluhrung 
und Wartung von digitalen 
MefSsystemen und Steuerun- 
gen zu tun haben. Aber auch 
Dozenten, Studenten sowie 
auch technischen Einkaufern 
vermittelt dieses Arbeitsbuch 
alles Wissenswerte uber TTL- 
Schaltungen, da es nicht nur 
fur heute, sondern auch fur 
morgen von T |-Applikations- 
ingenieure geschrieben wurde. 
Es stellt daruber hinaus in die- 
ser Form ein umfassendes 
Nachschlagewerk dar, das auch 
den Fachleuten in den unter- 
schiedlichsten Industriebran- 
chen, wie z.B. Werkzeug- und 
Textilmaschinenbau, Uhren- 
industrie, Verfahrensindustrie, 
Flug- und Wehrtechnik, Kame- 
rabau, Telekommunikation, 
Datenverarbeitung und Daten- 
erfassung, Medizinische Tech- 
nik usw. dabei hilft, flr neue 
oder alte Probleme neue LO- 
sungswege zu finden. 


Das TT L-Kochbuch ist in 14 
Kapitel aufgegliedert, die 
nachfolgend genannt sind: 


Kapiteliibersicht: 


1; 


Halbleiter-Physik, Wir- 

k ungsweise des Transistors, 
Herstellung von integrier- 
ten Schaltungen. 


Datenblatter, Erlauterun- 
gen der Fachterminologie, 
der Symbole und Mafsein- 
heiten. 


Storverhalten der TTL- 
Schaltungen, Hinweise 
zum Aufbau. 


Mathematische Grundla- 
gen: Boole’sche Algebra. 


Integrierte Schaltungen 
in Beispielen: Anleitung 
zum Aufheu verschiede- 
ner einfacher Schaltungen. 


Zahler und Teiler. 
Schieberegister. 
Decoder und Multiplexer. 


Displays: alphanumerische 
Anzeigen. 


. Halbleiter-Speicher. 
. Rechenschaltungen: Funk- 


tion und Rechnen in ver- 
schiedenen Zahlen-Codes. 


Datenubertragung. 
MOS- Interface. 


. Applikationen von inte- 


grierten Schaltungen (Netz- 
gerate, Digitaluhr, Analog/ 
Digital- und Digital/Ana- 
log-Umsetzer, digitale 
Fernsteuerung, digitales 
Multiplizierwerk, Schritt- 
motor-Steuerungen usw.) 


Integrierte Digital-Schaltungen 


Texas Instruments Deutschland GmbH 


290 Seiten - Taschenbuchformat 105 mm x 185 mm - 
In deutscher Sprache 


“Pocket Guide’’ — das Taschen- {nhalt 


buch fur den Entwickler und 
Projektierer — eine Ubersicht 
mit exakten technischen Da- 
ten, umfassenden Logikschalt- 
bildern und ausfuhrlichen An- 
schlubelegungen Integrierter 
Digital-Schaltungen, eine un- 
entbehrliche Orientierungs- 
hilfe fur den schnellen Daten- 
vergleich; kurz: ein Buch, 

das auf jeden Labortisch ge- 
hort. Es beinhaltet samtliche 
zur Zeit lieferbaren TT L-Ty- 
pen der Standard Serie SN74N, 
erweitert durch die Zusatz- 
Serie SN49N, der stromspa- 
renden Low-Power-Serie 
SN74LN, der 3ns-schnellen 
Schottky-Serie SN74SN so- 
wie TTL-kompatible T ypen 
der Computer-|Interface-Serie 
SN75N von Texas Instruments. 
Auf&erdem sind in diesem 
Band die kosten- und raum- 
sparenden MSI-Typen (MSI = 
Medium Scale Integration) 
aufgefuhrt. 


Allgemeine TT L-Daten 
und Hinweise fur den 
Anwender 


Standard-T ypen SN74N, 
SN49N 


Low-Power-T ypen SN74LN 
Schottky-T ypen SN74SN 


Computer-Interface-T ypen 
SN75N 


MOS-T ypen Serie TMS 
Erklarung der Worst-Case- 
Testwerte 

Numerisches T ypenver- 
zeichnis 

Typenubersicht nach 
Funktionsgruppen 


oe Integrierte. : 
' 4, Digital-Schaltungen 
ee der Serien: 


Bestell-Nr. TM 693 
Preis: DM 6,00 


Bestell-Nr. TM 1112 


Preis: 


DM 11,40 


In Kurze erscheint: 


Neu in der Tl-Fachbuchreihe 


Band 1 


Tl-Applikationslabor 
224 Seiten - Format DIN Abd - In deutscher Sprache 


Dieses neue, von T1|-Applika- 
tionsingenieuren erarbeitete 
Buch in deutscher Sprache 
enthalt eine Vielzahl von er- 
probten Schaltungen und An- 
regungen fur den optimalen 
Bauelemente-Einsatz — ein 
Buch fur die Praxis der in der 
Industrie oder im Institut 
tatigen Schaltungs- und Ge- 
rateentwickler. 


Es werden unter anderem 
folgende Themen behandelt: 


Interface-Schaltungen mit 
Darlington-Power-Tran- 
sistoren und TT L-Gattern 
Binar-BCD- und BCD- 
Binar-Wandler 


Oszillatoren mit TT L- 
Schaltkreisen 


Zahler und Teiler mit TTL- 


Schaltungen 


Programmierbarer BCD- 
Rechner mit dem 
TMS 0117 


Digitaler Pufferspeicher 
TMS 4024 


TMS 4062 IC, ein 1024- 
Bit-MOS-Speicher mit 
wahifreiem Zugriff 
Spannungswandler fur 
Taschenrechner 


Autoradio-Endstufe ohne 
Ruhestromeinstellung 


Schaltungskonzept fur 
industrielle und kommer- 
zielle Schwarz-Weilg-Fern- 
sehempfanger mit dem 
neuen 2,2-kV-Transistor 
BUY 71 
Datenubertragung mit 
Optokopplern 
Datensichtgerat fur 32 


Buchstabenzeilen mit je 
64 Buchstaben 


The European Discrete Data Book 
Bestell-Nr. CC 413C, Preis: DM 15,00 


Texas Instrument Learning Center 


242 Seiten - Abbildungen - In engl. Sprache 
Erscheint in Kiirze in deutscher Sprache! 


Fur jeden, der verstehen will, 
wie Halbleiter arbeiten, und 
wie sie in Halbleiter-Elektro- 
nik-Anlagen zusammenarbei- 
ten. Ein Selbstunterricht- 
kursus bestehend aus 12 
Teilen zusammen mit kurzen 
Prufungen Uber die Grundla- 
gen und Verwendung von 
Dioden, Transistoren, Thyri- 
storen, optoelektronischen 
Bauelementen und bipolaren, 
MOS- und linearen ICs. 


Dieses Buch ist flr den Le- 
ser bestimmt, der die Elek- 
tronik verstehen will oder 
mug, es sich aber nicht lei- 
sten kann, mehrere Jahre 
dem Fachstudium zu wid- 
men. Der Grundsatz des 
Autors war: Erklarung tech- 
nischer Konzepte ohne auf 
Mathematik zuruckgreifen 
zu mussen. Sie finden also 
mit Ausnahme von einigen 
arithmetischen Grundlagen 
keine Mathematik in die- 
sem Buch. Zweitens wollte 
der Autor die Technik nicht- 
technischen Lesern verstand- 
lich darbieten, z.B. diejeni- 
gen, die mit der Verdrah- 
tung einer Turklingel Proble- 
me haben wurden. Dieses 
Buch fangt mit den Grund- 
lagen an und jeder neue 
Ausdruck oder Begriff wird 
direkt erklart. 


Die meisten Versuche, die 
Wissenschaft gemeinver- 
standlich darzustellen, ver- 
helfen dem Leser oft nur zu 
etwas oberflachlichen Kennt- 


nissen, egal wie gewissen- 
haft er.sein mag. Leser die- 
ses Buches bestatigen aber, 
dafS sie den Inhalt nachher 
sehr gut von sich geben 
konnten, sogar in Fachge- 
sprachen mit Ingenieuren. 


Kapiteliibersicht 

1. Elektrizitat in elektri- 
schen Anlagen 

2. Grund-Schaltungsfunk- 
tionen in einem System 


3. So treffen Schaltkreise 
Entscheidungen 


Halbleiter und Systeme 
5. Dioden: Was sie machen 


und wie sie funktionie- 
ren 


6. Dioden-Kenngrdoen 
und -Spezifikationen 

7. Transistoren: Wie sie 
funktionieren und wie 
sie hergestellt werden 

8. Der PNP-Transistor und 
Transistor-Spezifikatio- 
nen 

9. Thyristoren und die Op- 
toelektronik 

10. Einfuhrung in die {C- 
Technik 

11. Digitale integrierte 
Schaltungen 


12. MOS und lineare inte 
grierte Schaltungen 


> 
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Literatur fir Schaltimgs-Entwikder 


on D-Fachbuchreihe 


Texas ascents Inc. hat liber den McGraw-Hill-Verlag zehn Fachbiicher 
— in englischer Sprache — herausgebracht, die auch in der Bundesrepublik 


erhaltlich sind. Preise e inklusiv Mwst. 
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Designing with TTL aie arated 
Circuits; 322 Seiten: 399 Abbil- 
dungen; Preis: 81 97 DM 


Integrated’ Circuits; 177 Seiten; 
133 Abbildungen; : i i 
Preis: 45 09 DM 


Transistor Circuit Design; 532 Seiten; 
526 Abbildungen; auferdem lieferbar 
in Franzésisch, Italienisch, Spanisch, 


Ungarisch und J Apanisch; 
Preis: 78,54 DM 


Field-Effect Transistors: 138 Seiten; 
173 Abbildungen; : 
Preis: 45,31 DM | 


MOSFET in Circuit Design; 
136 Seiten; 100 Abbildungen; 
Preis: 49,74DM 


H 


Circuit Design for Audio, 

AM/FM and TV; 352 Seiten; 145 
Abbildungen; aufserdem lieferbar in 
Spanisch und Japanisch; 

Preis: 65,24 DM 


Silicon Semiconducor Technology; 
256 Seiten; 301 Abbildungen; 
Preis: 74,11 DM 


Design and Application of Tran- 
sistor Switching Circuits; 

278 Seiten; 315 Abbildungen; 
Preis: 70,78 DM 


Solid State Communication; 
366 Seiten; 417 Abbildungen; 
Preis: 60,93 DM 


Characterization of Semiconductor 
Materials; 351 Seiten; 221 Abbil- 
dungen; Preis: 82,97 DM 


Diese englischsprachigen Bande sind sofort lieferbar durch: 


MINERVA GmbH Wissenschaftliche Buchhandlung 
6 Frankfurt am Main 70, Morgensternstrafse 37, Telefon 0611/623021 


Indexes 
- Numerical 
¢ Functional 
- Cross-Reference 


NUMERICAL INDEX 


TYPE NO. PAGE TYPE NO. PAGE TYPE NO. PAGE 
SN5520 7-3 SN55451B 6-42 SN75142* 3-3 
SN5521 7-3 SN55452B 6-42 SN75150 4-68 
SN5522 7-3 SN55453B 6-42 SN75152 4-72 
SN5523 7-3 SN55454B 6-42 SN75154 4-79 
SN5524 7-3 SN55460 6-67 SN75180 5-2 
SN5525 7-3 SN55461 6-67 SN75182 4-84 
SN5528 7-3 SN55462 6-67 SN75183 4-84 
SN5529 7-3 SN55463 6-67 SN75188 4-95 
SN55107A 4-6 SN55464 6-67 SN75189 4-99 
SN55107B 4-25 SN55470* 3-11 SN75189A 4-99 
SN55108A 4-6 SN5547 1* 3-11 SN75207. 5-6 
SN55108B 4-25 SN55472* 3-11 SN75208 5-6 
SN55109 4-6 SN55473* 3-11 SN75232 7-5 
SN55110 4-6 SN55474* 3-11 SN75233 75 
SN55113 4-26 SN7520 7-5 SN75234 7-5 
SN55114 4-26 SN7521 7-5 SN75235 75 
SN55115 4-26 SN7522 7-5 SN75236 7-59 
SN55116* 3-1 SN7523 7-5 SN75237 7-59 
SN55117* 3-2 SN7524 7-5 SN75238 7-59 
SN55121 4-44 SN7525 7-5 SN75239 7-5 
SN55122 4-44 SN7526 7-5 SN75244 7-72 
SN55138 4-56 SN7527 7-5 SN75270 5-13 
SN55142* 3-3 SN7528 7-5 SN75303 6-3 
SN55180 5-2 SN7529 7-5 SN75308 6-8 
SN55182 4-84 SN75107A 4-6 SN75324 6-13 
SN55183 4-84 | SN75107B 4-25 SN75325 6-21 
SN55232 7-3 SN75108A 4-6 SN75326 6-36 
SN55233 7-3 SN75108B 4-25 SN75327 6-36 
SN55234 7-3 SN75109 4-6 SN75361A 5-15 
SN55235 7-3 SN75110 4-6 SN75362* 3-4 
SN55236 7-59 SN75113 4-6 SN75365 5-25 
SN55237 7-59 SN75114 4-6 ~SN75367* 3-5 
SN55238 7-3 SN75115 4-6 SN75368* 3-6 
SN55239 7-3 SN75116* 3-1 SN75369* 3-7 
SN55244 7-72 SN75117* 3-2 SN75370 5-35 
SN55325 6-21 SN75121 4-44 SN75401* 3-9 
SN55326 6-36 SN75122 4-44 SN75402* 3-9 
SN55327 6-36 SN75123 4-50 SN75403* 3-9 
SN55329* 3-8 SN75124 4-50 SN75404* 3-9 
SN55367* 3-5 SN75138 4-56 SN75411* 3-10 
SN55450B 6-42 SN75140 4-62 SN75412* 3-10 


* To be announced 


aa I SEI SR EL AI TS I IIS OS IT TE SE LT OL RS 


TEXAS INSTRUMENTS 


NUMERICAL INDEX 
NBN aI NT a NR eh EN TSN aR a TTT TET De ee eee] 


TYPE NO. PAGE 
SN75413* 3-10 
SN75414* 3-10 
SN75450B 6-42 
SN75451B 6-42 
SN75452B 6-42 
SN75453B 6-42 
SN75454B 6-42 
SN75460 6-67 
SN75461 6-67 
SN75462 6-67 
SN75463 6-67 — 
SN75464 6-67 
SN75470* 3-11 
SN75471* 3-11 
SN75472* 3-11 
SN75473* 3-11 
SN75474* 3-11 
SN75491 5-53 
SN75492 5-53 


* To be announced 


TEXAS INSTRUMENTS 


FUNCTIONAL INDEX 


LINE DRIVERS 


OPERATING TEMPERATURE RANGE § PACKAGE 
FUNCTION 0 °C to 70 °C TYPES 


oe ao 
SN75109 
i eee 

SN75110 N 

S 


SN55113 


eoeew 
2 
a 
oO 


ne J, SB 
Dual Differential Line Drivers SN75113 JN, SB 4-26 
SN55114 J, SB 
SN75114 J,N, SB vee 
SN55183 J 
SN55121 J 
Dual Single-Ended Line Drivers SN75121 J,N 
SN75123 J,N | 4-50 | 
Dual Line Drivers ar SN75150 J,N,P 
(Meeting EIA RS-232-C) [iS SN75188 | JN | 495 | 


§ in free-air 


nl 
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FUNCTIONAL INDEX 


LINE RECEIVERS 


OPERATING TEMPERATURE RANGE § PACKAGE 
Sela toed P =85°C to 125°C | 0°C to 70°C TYPES | Page 


SN55107A 
SN55107B 


SN75107A 
SN75107B 


- 


N 
N 


SN55108A 
SN55108B 


SN75108A 
SN75108B 


SN55115 
eens | suns 

SN55182 SN75207 
een surstes 


J | SN75208 
| | SN75140 


SN55142* 7 
SN75142* J 
Dual Line Receivers 
(Meeting EIA RS-232-C/MIL-STD-188) ae SN75152 J 
SN55122 r 
J 
J 


N 
ee er 4-50 
N 
N 


Dual Differential Line Receivers 


ej Ga aQia @&Q qaqa 


Saisie. lees 
ZiZz\z |Z 822 
” 

w 


Dual Single-Ended Line Receivers 
_N 


Triple Single-Ended Line Receivers 


pT SIN75154 | JN | 450 | 
J SN75189 


Quad Line Receivers 
(Meeting EIA RS-232-C) 


4-99 
SN75189A 4-99 


LINE TRANSCEIVERS 


OPERATING TEMPERATURE RANGE § 
FUNCTION 0 °C to 70°C 


SN55116* 


Differential Bus Transceivers 


Quad Single-Ended Bus Transceivers 


* To be announced 
§ In free-air 
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FUNCTIONAL INDEX 


MOS INTERFACE CIRCUITS 
OPERATING TEMPERATURE RANGE § PACKAGE 
FUNCTION —55 °C to 125 °C 0 °C to 70 °C TYPES PAGE 


Dual TTL-to-MOS Level Converter SN55180 
SN75180 


General- 
Purpose Level 


a 
oc 
NS) 


Converters 7-Unit MOS-to-TTL Converter Arra SN75270 J,N 5-12 
Dual TTL-to-MOS P| _SN75207 | JN | 56 | 
Sense Amplifiers P| SN75208 | JN | 56 
P| SN75361A J, N,P 
sina Ninare ne TT s7362" 


Pe | 
Memory [Quad TTL-to-MOS Driver es S12: Dn) 
(Three-State Outputs) SN75367* J, N, SB 
(Dual ECL-to-MOS Driver | SC~—<“—té‘“;*dSCSNGBCV®™ = | OUN | 36 
[Dual MOS Clock Driver | SSS S756" 3-7 


Dual TMS4062 

Read/Write Amplifier El SN75370 JB, N 5-35 
MOS-to-VLED 

Quad Segment Driver 

MOS-to-VLED 

Hex Digit Driver SN75492 


i 
oe 
on 
a) 


MEMORY DRIVERS 


OPERATING TEMPERATURE RANGE 8 PACKAGE 
Sashes P =85°Cto 125°C |  0°C to 70°C TYPES 


SN75303 
2 x 4 Transistor Arrays Pe al SN75308 


JN | 68 
Dual Sink/Source with Decode Inputs Pon ahaa Ped SN75324 
SN55325 J, JB, N, SB 
Dual Sink/Source SN75325 JN, SB 
SN55326 J,J 


eels 
= 
= ail: 
a 
o z\oZ 
wn ie) 
ive] ie) 
p| @ 
ie) 
o) 


SN55327 
Quad Source SN75327 
Eight-Channel Core Driver SN55329* Po A 


* To be announced 
§ In free-air 
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FUNCTIONAL INDEX 


PERIPHERAL DRIVERS 


OPERATING TEMPERATURE RANGE 5 PACKAGE 
FUNCTION 0 °C to 70 °C TYPES 


SN55450 J, JB 
SN75450 J,N ii 
SN55460 J,J 
ee a + . 1 
Dual Positive-AND*, Uncommitted Transistor SN75460 J 


SN55470* 
SN75470* 


SN75411* 


SN55451 
SN75461 


~ 
© 


2 
iS 
NS) 


Dual Positive-AND 


= wo 
nw) pean ae eee 
=al-o 


mc 
SN75471* P 
sn75402* | ND | 39 | 
| SN76412* | ND | 310 


SN55452 


= 
me) 


6-42 
. SN75452 P 
Dual Positive-NAND SN55462 6-67 


SN75462 


SN55472* 
SN75472* 


SN75403* 


SN75413* 


SN55453 
SN75453 
SN55463 


P 


o2) 
PS 
NO 


qa q 
ii 


P 
J 
Dual Positive-OR 
P 


SN75463 
; 


SN75404* 
SN75414* 


oe SN75454 P 

Dual Positive-NOR SN55464 JP 
SN75464 P 

SN55474* JP 

SN75474* P 


SN55473* 


> 
& 
NO 


i qj _—_ 
p q9] G9 
(=>) =|© 
NSN oO 


* To be announced 
+ With output transistor base connected externally to output of gate 
§ In free-air 
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FUNCTIONAL INDEX 


SENSE AMPLIFIERS 


FUNCTION OPERATING TEMPERATURE RANGE § PACKAGE 


0 °C to 70 °C TYPES 
Dual-Channel, Open-Collector Output 


a 
ze 
> 
~ 
aw 


’ 


SN5522 
SN7522 


Come 


SN7523 J,N 7-5 
SN7520 J,N 7-5 


Dual-Channel, Complementary Outputs 


Dual-Channel with Output Register 


SN5521 
SN7521 


SN7526 
SN7527 


SN5524 J, JA 
SN7525 sl; 7-5 


SN55234 


Ad Pol ara 
ZiZzizo 
> 

~ > 

ow 


Dual (Separate Outputs) 


SN75234 J; 
SN75235 J,N 75 
SN75232 J,N ms 
SN75233 J, 
SN7528 
| | SN7529 
Dual with Test Points SN55238 tape | 
SN75238 
SN75239 
SN75236 
SN75237 
SN55244 J, JA,N 


Dual with Open-Collector Outputs 


-l2 
= 
a 


ae 
2 
> 
Pade 
oO 


ee a el eS 
Z2el2¢e¢12°¢ 
> > > 
pbs] bubs 
ow [ee 


n 
ow 
ee 
o 
© 


Dual with Data Register and Buffer Outputs 


NNN 
@ | 0 
noes 
a 
ve) 


§ In free-air 
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CROSS-REFERENCE GUIDE 
(ALPHABETICALLY BY MANUFACTURERS) 


Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently 
published data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No 
liability is assumed for damages resulting from the use of the information contained in this list. 


FAIRCHILD ORDER INFORMATION 
EXAMPLE OF NEW ORDER CODE: 


XXX D Cc 
Device Type Package Type Temperature Range 


D = C-DIP 
F = FLAT PACK 
P = PLASTIC DIP 
T = MINI DIP 
H = METAL CAN 
EXAMPLE OF PREVIOUS ORDER CODE: 

U 7B XXXX 59 


Device Type Temperature Range 


3F, 31, 3M, 4L = Flat Pack 59 = 0°C to 70°C or 75°C 
51 = —55°C to 125°C 


C = Commercial/Inductrialf Consumer M = Military 
0°C to 70°C or 75°C —55°C to 125°C 


x 
Special Sort Code 


6A, 6B, 7A, 7B = C-Dip 
9A, 9B, OT = Plastic Dip 


TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS 
FAIRCHILD DIRECT CLOSEST FAIRCHILD DIRECT CLOSEST 
REPLACEMENT REPLACEMENT REPLACEMENT REPLACEMENT 

8T13 SN55121 9614 SN55114 
8T14 SN55122 9615 SN55115 
8T23 SN75123 ate oe 
8T24 SN75124 SN75188 
1458 SN72558 SN75189 
1558 SN52558 SN75189A 
7524 SN7524 9617 SN75152 
7525 SN7525 SN75154 

9627 SN75152 

55107 SN55107A 

55108 SN55108A 

55109 SN55109 

55110 SN55110 

75325 SN75325 

75450 SN75450B 

75451 SN75451B 

75452 SN75452B 

75453 SN75453B 

75454 SN75454B 

75460 SN75460 

75461 SN75461 

75462 SN75462 

75463 SN75463 

75464 SN75464 

75491 SN75491 

75492 SN75492 


*To be announced : 


MOTOROLA ORDER INFORMATION 


EXAMPLE OF ORDER CODE: 


MC XXX P 


Type Number 


Different Numbers F = Flat Package 


Are Used For Variations 
In Operating Temperatures 


G = Metal Can 
L =C-DIP 
P = Plastic 


TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS 
MOTOROLA DIRECT CLOSEST MOTOROLA DIRECT CLOSEST 
REPLACEMENT REPLACEMENT REPLACEMENT REPLACEMENT 
MC1488 SN75188 MC7520 SN7520 
MC1489 SN75189 MC7521 SN7521 
MC1489A SN75189A MC7522 SN7522 
MC7523 SN7523 
MC7524 SN7524 
MC7525 SN7525 
MC7528 SN7528 
MC7529 SN7529 
MC7534 SN75232 
MC7535 SN75233 
MC7538 SN75238 
MC7539 SN75239 
MC55107 SN55107A 
MC55108 SN55108A 
MC55109 SN55109 
MC55110 SN55110 
MC75325 SN75325 
MC75450 SN75450B 
MC1582 SN55110 MC75451 SN75451B 
MC1583 SN55108A MC75452 SN75452B 
MC1584 SN55107A MC75453 SN 74543B 
MC75491 SN75491 
MC75492 SN75492 


NATIONAL ORDER INFORMATION 


EXAMPLE OF ORDER CODE: 


LM 1 XXXX N 
Type Number Package 


D =C-DIP 
N = Plastic DIP 


1or7=55 °C to 125°C 
3 or 8=0°C to 70°C or 75°C 


F = Flat Pack 


H = Metal Can 
N = Mini-DIP 


LM, LH = Linear 
DM = Line Ckts 


TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS 
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NATIONAL DIRECT CLOSEST NATIONAL DIRECT CLOSEST 
te REPLACEMENT REPLACEMENT REPLACEMENT REPLACEMENT 
LM1488 SN75188 DM7800 SN55180 
LM1489 SN75189 DM7820A SN55182 
LM1489A SN75189A DM7830 SN55183 
LM7833 SN55138 
LM5520 SN5520 LM7834 SN55138 
LM5521 SN5521 LM7835 SN55138 
LM5522 SN5522 LM7838 SN55138 
LM5523 SN5523 LM7839 SN55138 
LM5524 SN5524 DM8820A SN75182 
LM5525 SN5525 DM8830 SN75183 
LM5528 SN5528 LM55107A SN55107A 
LM5529 SN5529 LM55108A SN55108A 
LM5534 © SN55232 LM55109 SN55109 
LM5535 SN55233 LM55110 SN55110 
LM5538 SN55238 LM55325 SN55325 
LM5539 SN55239 LM75107A SN75107A 
LM7520 SN7520 LM75108A SN75108A 
LM7521 SN7521 LM75109 SN75109 
LM7522 SN7522 LM75110 SN75119 
LM7523 SN7523 LM75207 SN75207 
LM7524 SN7524 LM75208 SN75208 
LM7525 SN7525 LM75324 SN75324 
LM7528 SN7528 LM75450A SN75450B 
LM7529 SN7529 LM75451A SN75451B 
LM7534 SN75232 LM75452 SN75452B 
LM7535 SN75233 LM75453 SN754538 
LM7538 SN75238 LM75454 SN75454B 
LM7539 SN75239 DM75491 SN75491 
DM75492 SN75492 


RAYTHEON ORDER INFORMATION 
EXAMPLE OF ORDER CODE: 


R 


M XXX 
Temperature Range Type Number 


M = Military 
C = Consumer 


DC = C-DIP 

DP, ND = Plastic DIP 
Q, J = Flat Pack 

TO = Metal Can 


TEXAS INSTRUMENTS TEXAS INSTRUMENTS 


RAYTHEON DIRECT CLOSEST 
REPLACEMENT REPLACEMENTS 
1488 SN75188 
1489 SN75189 
1489A SN75189A 


SIGNETICS ORDER INFORMATION 


EXAMPLE OF ORDER CODE: 


N XXXX B 
N =0°C to 70°C or 75°C Fit 
S = ~55°C to 125°C A,B, N, V = Plastic DIP 
Q, W = Flat Pack 
TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS TEXAS INSTRUMENTS 
SIGNETICS DIRECT CLOSEST SIGNETICS DIRECT CLOSEST 
REPLACEMENT REPLACEMENT REPLACEMENT REPLACEMENT 

SE529 SN55207 8713 SN55121 — 

SE537 SN52108 8T14 SN55122 
8T15 SN75150 
8T16 SN75152 
8T23 SN75123 
8124 SN75124 
8T26 SN55138 
SN7520 SN7520 
SN7521 SN7521 
SN7522 SN7522 
SN7523 SN7523 
SN7524 SN7524 
SN7525 SN7525 
SN75107 SN75107 
SN75108 SN75108 
SN75450 SN75450B 
SN75451 SN75451B 
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Ordering Instructions 


and 
Mechanical Data 


INTEGRATED CIRCUITS MECHANICAL DATA 


ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 


Factory orders for circuits described in this data book should include a four-part type number as explained in the 
following example. 


EXAMPLE: SN 75324 —00 


4. Instructions (Dash No.) 


MUST CONTAIN TWO NUMBERS 
(From Dash No. Column of Following Table) 


MUST CONTAIN TWO OR THREE LETTERS 


SN Standard Prefix 

SNM Mach IV, Level ! esexaos|ommee SOLDER- inenaron| oa 
SNA Mach IV, Level I PACKAGES | | gt | DIPPED | INSULATOR] DASH 
SNC Mach IV, Level ill NO 
SNH Mach IV, Level IV DUAL-IN-LINE PACKAGES 


J, JA, JB 
a 


2. Unique Circuit Description 


MUST CONTAIN FOUR TO SEVEN CHARACTERS 
(From Individual Data Sheet) 


Examples: 7527 
55110 
75451B 
72L022 


i 


3. Pack 


MUST CONTAIN ONE OR TWO LETTERS 


FA, J, JA, JB, JP, L, LA, N, ND, P, RA, or SB 
(From Pin-Connection Diagram on Individual Data Sheet) TQuad-in-line lead configuration 


Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 
customer (with possible additional costs), circuits will be shipped in the most practical carrier. 


Flat (FA, RA, SB) Dual-In-Line (J, JA, JB, JP, N, ND, P) Plug-In (L, LA) 
—Barnes Carrier — Slide Magazines — Barnes Carrier 
—Milton Ross Carrier — A-Channel Plastic Tubing — Sectioned Cardboard Box 
— Barnes Carrier — Individual Cardboard Box 


— Sectioned Cardboard Box 
— Individual Plastic Box 


TEXAS INSTRUMENTS 
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INTEGRATED CIRCUITS MECHANICAL DATA 


FA flat packages (inch dimensions, see page 2-9 for metric dimensions) 


These flat packages each consist of a 10- or 14-lead ceramic-based header and a metal lid. The lid is hermetically sealed 
to the header at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning 
or processing when used in soldered or welded assembly. 


10-PIN FA FLAT PACKAGE OUTLINE 14-PIN FA FLAT PACKAGE OUTLINE 


OOOOO MOOOOOOO 


0.060 T.P. 


0.019 0.019 0.060 T.?. 
10 LEADS toLeans 9.019 > ~~ r “| 8 PLACES 0.006 14LEAps 2.018 | aa jet 
i ir by] 0.010 (See Note b} —o{}— d.003 '4 LEADS 0.010 12 PLACES 


(See Note b) 


ALTERNATE 
INDEX POINTS 
(See Note d) 


O®OOOOO 


. Atl dimensions are in inches. 

. Leads are within 0.005 radius of true position (T.P.) at maximum material condition. 
. This dimension determines a zone within which all body and lead irregularities lie. 

. Terminal identification is provided by either an index tab on pin 1 or an index dot. 


RA flat package (inch dimensions, see page 2-9 for metric dimensions) 


This flat package consists of a 24-lead ceramic-based header and a metal lid. The lid is hermetically sealed to the header 
at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning or processing 
when used in soldered or welded assembly. 

24-PIN RA FLAT PACKAGE OUTLINE 


co 


OOOH OOOO OOGO 


. Each pin is within 0.005 radius of true position 
(T.P.) at the guage plane with maximum 
material condition and unit installed. 

. All) dimensions are in inches unless otherwise 
noted. 


3 ; 
OO® OO OOO OOO © 
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INTEGRATED CIRCUITS MECHANICAL DATA 


SB flat packages (inch dimensions, see page 2-10 for metric dimensions) 


These flat packages each consist of a 16- or 24-lead metal-based header and a metal lid. The lid is hermetically sealed to 
the header at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning or 
processing when used in soldered or welded assembly. 


16-PIN SB FLAT PACKAGE OUTLINE 24-PIN SB FLAT PACKAGE OUTLINE 
OOOO@OOOO OOOO OQOOOOOO® 
Be 6 LEAOS. On6o Tr 24Lk Ooo Tr 
| fe He 16 Leaos Ane the ced 


li rt bat 
FALLS WITHIN 
JEDEC Mo-004aG_ OOOOOOOO OOOOOOO0000® 
NOTES: a. All dimensions are in inches. 
b. This dimension determines a zone within which all body and lead irregularities lie. 
c. Leads are within 0.005 radius of true position (T.P.) at maximum material condition. 


P plastic dual-in-line package (inch dimensions, see page 2-10 for metric dimensions) 


This dual-in-line package consists of a circuit mounted on a 8-lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation and circuit performance characteristics 
remain stable when operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows 
on 0.300-inch centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is 
provided to secure the package in the board during soldering. Silver-plated leads require no additional cleaning or 
processing when used in soldered assembly. 


8-PIN P PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


0.400 * 0.010 


© OO © 


INOEX DOT 


NOTES: a. Each pin is within 0.005 radius 
(See Note 2) ‘) ® ® © of true position (T.P.) at the 
guage plane with maximum 
material condition and unit 
installed. 
. All) dimensions are in inches 
unless otherwise noted. 


0.250 2 0.010 0.070 MAX 8 PLACES 


0.200 MAX 


Ub seauitie PLANE 
0.033 MIN 


GAUGE PLANE 
195" \ ¥ 0.030 sea bi SELACES 
7000 ote 3) MIN 


a ees \ 


0.018 + 0.003 
0.100 T.P 8 PLACES 
0.325 0.011 * 0.003 6 PLACES 
10.025 8 PLACES (See Note al 
& 


ap 
q LACES 
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INTEGRATED CIRCUITS MECHANICAL DATA 


N plastic dual-in-line packages (inch dimensions, see page 2-11 for metric dimensions) 


These dual-in-line packages consist of a circuit mounted on a 14-or 16-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation 
and circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are 
intended for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads (—O0) require no 
additional cleaning or processing when used in soldered assembly. 


14-PIN N PLASTIC 16-PIN N PLASTIC 
DUAL-IN-LINE PACKAGE OUTLINE DUAL-IN-LINE PACKAGE OUTLINE 
0.093 R NOM 


99800000 


0.250 + 0.010 O@O® O® OO 


> f+-0.070 MAX 14 PLACES siete >| [+ 0.070 MAX 16 PLACES 


NI F F  o.020 mn sar MIN 
0.010 NOM 66 Mak ies 200 MAX 


i— SEATING PLANE 


0.033 MIN E 0.033 MIN 
0.125 MIN 14 PLACES 90° 16 PLACES 


16 PLACES 
14 PLACES i . feo. On 40.003 
on Preassge | | oan Tena fleet, Be 
me f Not d 
t 0025 (See Notes « and d} + 0.025 c ote cand dl . enn aaa Notes ¢ and d} 
7 PLACES =e r i , 8 PLACES \ 


PIN SPACING 0.100 TP PIN SPACING 0.100 TP 
(See Note a) (See Note a) 


Falls Within JEDEC TO-116 and 
MO-001 AA Dimensions 


QUAD-IN-LINE LEAD CONFIGURATION 


. Each pin centerline is located within 
0.010 of its true longitudinal posi- 
tion. 

. All dimensions are in inches unless 
otherwise noted. 

. This dimension does not apply for 
solder-dipped leads. 

. When solder-dipped leads are spec- 
ified, dipped area of the lead extends 
from the lead tip to at least 0.020 
above the seating plane. 


®OOO@OO 
OOOOOOO 


1. 


0.210 MAX 


SEATING 


All dimensions are in inches 


TEXAS INSTRUMENTS 


INTEGRATED CIRCUITS MECHANICAL DATA 


nn 


ND plastic package (inch dimensions, see page 2-12 for metric dimensions) 


This dual-in-line package consists of a circuit mounted on a 8-lead, 2-tab frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. These packages are intended for insertion in 
mounting rows on 0.300-inch centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient 
tension is provided to secure the package in the board during soldering. Pin positions 3, 4, 5, 10, 11, and 12 are 
occupied by two tabs which facilitate attachment of heat sinks. Silver-plated leads require no additional cleaning or 
processing when used in soldered assembly. 


ND PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


fe 8 © ®@ 


© @ 


0.093 R NOM 


0.110 NOM 


0.070 MAX 
8 PLACES 


0.010 NOM 0.200 MAX 


0.020 MIN: 
<a 


SEATING PLANE 


0.011 : 0.003 07 
oe 10 PLACES tes 
4 PLACES 
0.335 0.100 TP. 
20.025 


20. 4 PLACES 
s spaces ¢ 


0.040 MIN 
8 PLACES 


I 
Laas cows is L-oow + 0.003 
8 PLACES 


NOTES: a. Each pin (or tab) centerline is located within 0.005 of its 
true longitudinal position (T.P.). 
b. All dimensions are in inches unless otherwise noted. 


QUAD-IN-LINE LEAD CONFIGURATION 


© © 
0) © 


€ 

| 0.210 MAX 
__) SeaTinG 
mer 


10.100 ani 

i 
0.100 

10.018 


Ali dimensions are in inches 
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INTEGRATED CIRCUITS MECHANICAL DATA 


J ceramic dual-in-line package (inch dimensions, see page 2-13 for metric dimensions) 


These hermetically sealed, dual-in-line packages consist of a ceramic base, ceramic cap, and a 14- or 16-lead frame. The 
circuit bar is alloy-mounted to the base and hermetic sealing is accomplished with glass. The packages are intended for 
insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed and inserted, sufficient tension is 
provided to secure the package in the board during soldering. Tin-plated (‘‘bright-dipped’’) leads (—00) require no 
additional cleaning or processing when used in soldered assembly. 


14PIN J CERAMIC 16-PIN J CERAMIC 
DUAL-IN-LINE PACKAGE OUTLINE DUAL-IN-LINE PACKAGE OUTLINE 


OB OOOO® Cae 


O®@OOOOOO 


0.070 MAX 14 PLACES 


GLASS SEALANT 


—_— 0.030 MIN 
90° La] 14 PLACES 


0° 
14 PLACES | Psa ag 9023 ee 
Gong 4 PLACES 
0325 008 (See Notes « ond ) {See Motes < ond d} 
+ 0.025 (See Notes « and d) PIN SPACING 0.100 TP 0.325 

7 PLACES (See Nete a} 20. 


025 
& € sptaces 
PIN SPACING 0100 TP 
(See Neve «) 


Falls Within JEDEC TO-116 and 
MO-001 AA Dimensions 


. Each pin centertine is located within 
0.010 of its true longitudinal posi- 
tion. 

. All dimensions are in inches unless 
otherwise noted. 

. This dimension does not apply for 
solder-dipped jeads. 

. When solder-dipped leads are spec- 
ified, dipped area of the lead extends 
from the lead tip to at least 0.020 
above the seating plane. 
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INTEGRATED CIRCUITS MECHANICAL DATA 


JA and JB dual-in-line packages (inch dimensions, see page 2-14 for metric dimensions) 


These dual-in-line packages each consist of a 14- or 16-lead header and a metal lid. The JA package has an 
alumina-filled-glass header while the JB package has a metal-based header. The lid is hermetically sealed to the header at 
relatively low temperature using a solder preform. The packages are intended for insertion in mounting-hole rows on 
0.300-inch centers. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in 
the board during soldering. The gold-plated leads require no additional cleaning or processing when used in soldered or 
welded assembly. 


14-PIN JA OR JB DUAL-IN-LINE PACKAGE OUTLINE 16-PiIN JA OR JB DUAL-IN-LINE PACKAGE OUTLINE 


0.820 MAX 


OO OOQOOO®D 


® OOO OOO td 


ODOODOOO® 


0.700 MAX 


O®OOOOO 


eal 0.070 ALL EXCEPT 9.260 pan ALL EXCEPT PIN 1 


0.050 CORNER PINS 


0.200 MAX eaaniany ; 0.200 MAX 
SEATING PLANE #1 ) SEATING PLANE #1 
0.015 i : o.or8 060 | 


0.008 9.060 0.100 T. P i 0.060 
14 PLACE 0.015 Bas . 16 PLACES 0.015 
. 4 PLACES 12 PLACES : 10. 4 PLACES 


{See Note a) { 
0.025 MIN at FLOCES 0.025 MIN 


ALL EXCEPT ALL EXCEPT 
CORNER PINS PIN| 


NOTES: a. Each pin is within 0.005 radius of true position 
(T.P.) at the guage piane with maximum 
material condition and unit installed. 

. All) dimensions are in inches unless otherwise 
noted. 


JP dual-in-line package (inch dimensions, see page 3-14 for metric dimensions) 


This dual-in-line package consists of an 8-lead alumina-filled-glass header having a metalized-ceramic base and a metal lid. 
The lid is hermetically sealed to the header at relatively low temperature using a solder preform. The package is 
intended for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. The gold-plated leads require no 
additional cleaning or processing when used in soldered or welded assembly. 


8-PIN JP DUAL-IN-LINE PACKAGE OUTLINE 


OOOO 


INOEX DOT 


0.070 
D.060 PINS 2, 3,6, AND 7 


0.200 MAX 
SEATING PLANE 


NOTES: a. Each pin is within 0.005 radius of true position 
(T.P.) at the guage plane with maximum 

9029 —of be races material condition and unit installed. 
nome ig owe 2 3. b. All dimensions are in inches unless otherwise 
noted. 
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INTEGRATED CIRCUITS MECHANICAL DATA 


L and LA plug-in packages (inch dimensions, see page 2-15 for metric dimensions) 


These hermetically sealed, plug-in packages each consist of a welded metal base and cap with individual leads secured by 
an insulating glass sealant. The gold-plated leads (—00) require no additional cleaning or processing when used in 
soldered assembly. 


10-PIN L PLUG-IN PACKAGE OUTLINE 


8-PIN L PLUG-IN PACKAGE OUTLINE 


0.160 MAX DIA 


ALt DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED ALL OIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED 


Same as JEDEC TO-99 and 
MO-002AK except for 
diameter of standoff 


Same as JEDEC TO-100 and 
MO-OO6AD except for 
diameter of standoff 


3-PIN LA PLUG-IN PACKAGE OUTLINE 


0.500 MIN 
CASE TEMPERATURE 0209 
MEASUREMENT POINT 


—>| > 0.060 max 3 LEADS 

9.019 

doe OA 

SEATING 
PLANE 


All dimensions are in inches unless otherwise noted, 
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FA flat packages (metric dimensions, see page 2-2 for inch dimensions) 


These flat packages each consist of a 10- or 14-lead ceramic-based header and a metal lid. The lid is hermetically sealed 


to the header at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning 
or processing when used in soldered or welded assembly. 


10-PIN FA FLAT PACKAGE OUTLINE 14-PIN FA FLAT PACKAGE OUTLINE 


OOOOO OOMOOOOO® 
1.27 TP. ie 
0.152 0.482 8 PLACES 0.152 14LEAoS 2: al aa 
HI Gazz 10 LEADS WLEADS PSee > — {See Note b) —o{h— 2.182 14 LEADS Oza jot 


1.27 TP. 


12 PLACES 
| (See Now b} 
8.69 
§.06 


7.62 
(See Note c) 


ALTERNATE 
INDEX POINTS 
(Sea Note d) 


OOOOOOOQ 


_ Leads are within 0.127 mm radius of true position (T.P.) at maximum material condition. 
_ This dimension determines a zone within which all body and lead irregularities lie. 
_ Terminal identification is provided by either an index tab on pin 1 or an index dot. 


. All dimensions are in millimeters. 


RA flat package (metric dimensions, see page 2-2 for inch dimensions) 


This flat package consists of a 24-lead ceramic-based header and a metal lid. The lid is hermetically sealed to the header 


at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning or processing 
when used in soldered or welded assembly. 


24-PIN RA FLAT PACKAGE OUTLINE 
@O@OO®QOOOOOH®O 


. Each pin is within 6.127 mm radius of true 
position (T.P.) at the guage plane with 
maximum material condition and unit installed. 

. All dimensions are in millimeters 
otherwise noted. 


unless 


a lk 


LEADS 


OOO OOOO OO © 
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INTEGRATED CIRCUITS MECHANICAL DATA 


SB flat packages (metric dimensions, see page 2-3 for inch dimensions) 


These flat packages each consist of a 16- or 24-lead metal-based header and a metal lid. The lid is hermetically sealed to 


the header at relatively low temperature using a solder preform. The gold-plated leads require no additional cleaning or 
processing when used in soldered or welded assembly. 


16-PIN SB FLAT PACKAGE OUTLINE 24-PIN SB FLAT PACKAGE OUTLINE 


OOO OOOOO®D OOOO®OOOOOOO® 
she tien fof hin is bean feof Se 


SEATING PLANE 


le 8 [ER 8 os 
FALLS WITHIN 
JEDE 


ofp i 
OOOOOOO® OOOOOOOOOOO® 


. All dimensions are in millimeters. 


. This dimension determines a zone within which all body and lead irregularities 
lie. 


. Leads are within 0.127 mm radius of true position (T.P.) at maximum materia! 
condition. 


P plastic dual-in-line package (metric dimensions, see page 2-3 for inch dimensions) 


This dual-in-line package consists of a circuit mounted on a 8-lead frame andencapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation and circuit performance characteristics 
remain stable when operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows 
on 7.62-mm_ centers. Once the leads are compressed to 7.62-mm. separation and inserted, sufficient tension is 


provided to secure the package in the board during soldering. Silver-plated leads require no additional cleaning or 
processing when used in soldered assembly. 


8-PIN P PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


sag 


. Each pin is within 0.127 mm radius of true 
position (T.P.) at the guage plane with 
maximum material condition and unit installed. 

OOo © . All dimensions are in millimeters unless 
177 ax PLACES otherwise noted. 


INDEX DOT 


5.08MAX 


\ 
Nd se ATING PLANE ~. 
N 5— GAUGE PLANE 


37 
esi MIM 
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INTEGRATED CIRCUITS MECHANICAL DATA 


N plastic dual-in-line packages (metric dimensions, see page 2-4 for inch dimensions) 


These dual-in-line packages consist of a circuit mounted on a 14- or 16-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation 
and circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are 
intended for insertion in mounting-hole rows on 7.62-mm centers. Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads (—00) require no 
additional cleaning or processing when used in soldered assembly. 
14-PIN N PLASTIC 
DUAL-IN-LINE PACKAGE OUTLINE 


16-PIN N PLASTIC 
DUAL-IN-LINE PACKAGE OUTLINE 


mon eos) 


O@OOOO® 
= he. 77 MAX 14 PLACES 


eee Wee ee 


O@OOOO® 
| eda .77 MAX 16 PLACES 


0.51 MIN 


aan Seta 17 MIN 0,83 MIN 


16 PLACES 


0.467 + 0.076 
16 PLACES 
(See Notes ¢ and d) 
2.41 
oB ne 


4 PLACES 


snl OH S1MIN 
0.83 MIN 
14 PLACES 


et LE: 467 : 0.076 
14 PLACES 


both sae 


[e027 - 0.076 
14 PLACES 
ee Notes ¢ and d) 


Le | 
30 
76 PLACES 
\e- 027 + 0.076 
16 PLACES 
(See Notes c and d) 
8.25 


: 0.64 
8 PLACES 


e ¥ 
14 PLACES 
8.26 
1 0.64 
7 PLACES 
q ‘ puaces 


a a Oa ie 2.64 TP 


PIN SPACING 2.64 TP 
Note a} 


(See Note ) 


Falls Within JEDEC TO-116 and 
MO-001AA Dimensions 


QUAD-IN-LINE LEAD CONFIGURATION 

. Each pin centertine is located within 0.26 mm 
of its true longitudinal position. 

. AH dimensions are in millimeters 
otherwise noted. 

. This dimension 
solder-dipped leads. 

. When solder-dipped leads are specified, dipped 
area of the lead extends from the lead tip to at 
least 0.5 mm above the seating plane. 


unless 


does not apply for 


©OO® OOOO 
OLOLOLOLOIOLS 


SEATING 
PLANE 


All dimensions are in millimeters. 
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INTEGRATED CIRCUITS MECHANICAL DATA 


ND-package (metric dimensions, see page 2-5 for inch dimensions) 


2-12 


This dual-in-line package consists of a circuit mounted on a 8-lead, 2-tab frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. These packages are intended for insertion in 
mounting-hole rows on 7.62-mm centers. Once the leads are compressed to 7.62-mm separation and inserted, sufficient 
tension is provided to secure the package in the board during soldering. Pin positions 3, 4, 5, 10, 11, and 12 are 
occupied by two tabs which facilitate attachment of heat sinks. Silver-plated leads require no additional cleaning or 


processing when used in soldered assembly. 


ND PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


2.36 R NOM 


2.79 NOM 


1.77 MAX 
8 PLACES 
5.08 MAX 


0.25 NOM 0.51 MIN 
SEATING rat —f 
1.01 MIN 


3.17 MIN 
B PLACES 


64 TP. 7.62 TP. 
4 PLACES TAB G 


0.278 1 0.076 ls 1 le 
5 6.22: 0.26 457 + 0.076 
ole 10 PLACES 20: 2 PLACES | - races 
8.51 
20.64 
& spaces & 


15.24 TP. 


. Each pin (or tab) centerline is located within 
0.127 mm of its true longitudinal position (T.P.). 
. All) dimensions are in millimeters unless otherwise 


noted. 


QUAD-IN-LINE LEAD CONFIGURATION 


© 
0) 


All dimensions are in millimeters. 
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J ceramic dual-in-line packages (metric dimensions, see page 2-6 for inch dimensions) 


These hermetically sealed, dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-or 16-lead frame. The 
circuit bar is alloy-mounted to the base and hermetic sealing is accomplished with glass. The packages are intended for 
insertion in mounting-hole rows on 7.62-mm centers. Once the leads are compressed and inserted, sufficient tension is 
provided to secure the package in the board during soldering. Tin-plated ("bright-dipped’’) leads (—00) require no 
additional cleaning or processing when used in soldered assembly. 


14-PIN J CERAMIC 16-PIN J CERAMIC 
DUAL-IN-LINE PACKAGE OUTLINE DUAL-IN-LINE PACKAGE OUTLINE 


19.9 
19.4 


OREKOTOKOTOLO) 


1.77 MAX 14 PLACES 1.77 MAX 16 PLACES 


GLASS SEALANT GLASS 
SEALANT 


0.77 MIN 90 if 0.77 MIN 
14 PLACES Pp 12 PLACES 
14 PLACES 16 PLACES 


0,584 E 
ogi [PLACES 0.206 0584 sePLAces 
4PLACES {See Notes c and d)} {See Notes c snd d) 0.381 


06 (See Notes c and d) 
064 (See Notes c end d) 
P 
7 PLACES IN SPACING 2.54 TP a 


(See Note a} 127 


: 064 = 
ry & aPLAces $$ ae Peace 
PIN SPACING 2.54 TP 
(See Note a) 


Falls Within JEDEC TO-116 and 
MO-001 AA Dimensions 


. Each pin centerline is located within 0.26 mm 
of its true longitudinal position. 

. All) dimensions are in = millimeters untess 
otherwise noted. 

. This dimension does not apply for 
solder-dipped leads. 

. When solder-dipped leads are specified, dipped 
area of the lead extends from the lead tip to at 
least 0.5 mm above the seating plane. 


TEXAS INSTRUMENTS 
2-13 
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JA and JB dual-in-line packages (metric dimensions, see page 2-7 for inch dimensions) 


These dual-in-line packages each consist of a 14- or “16-lead header and a metal lid. The JA package has an 
alumina-filled-glass header while the JB package has a metal-based header. The lid is hermetically sealed to the header at 
relatively low temperature using a solder preform. The packages are intended for insertion in mounting-hole rows on 
7.62-mm centers. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. The gold-plated leads require no additional cleaning or processing when used in soldered or 


welded assembly. 
14-PIN JA OR JB DUAL-IN-LINE PACKAGE OUTLINE 


16-PIN JA OR JB DUAL-IN-LINE PACKAGE OUTLINE 


20.8 MAX 


17.8 MAX OXORORORORORORO) 


OROTOTOROTOZO) Yd 


OO00000 O®DODOOOO® 


177 ALL EXCEPT 7 
= ae 1.27 CORNER PINS Tay ALL EXCEPT FINI 


hit 
3.17 MIN 
naacll. 
ae aces ted oll ogee 


(See Now a) 16 PLACES 


Ww 
0.51 6.08 MAX 


SEATING PLANE -2——__! 
“ 
4 i 


5.08 MAX 
SEATING PLANE 


3.17 MIN | 
TP a 
aL acee ++ | Lope 


(See Note a) y 
0.64 MIN 14 PLACES 0.44 WR 
ALL EXCEPT ALL EXCEPT 
CORNER PINS PIN 


1 


i 


NOTES: a. Each pin is within 0.127 mm radius of true 
position (T.P.) at the guage plane with 
maximum material condition and unit installed. 

. All) dimensions are in millimeters unless 
otherwise noted. 


JP dual-in-line package (metric dimensions, see page 2-7 for inch dimensions) 


This dual-in-line package consists of an 8-lead alumina-filled-glass header having a metalized-ceramic base and a metal 
lid. The lid is hermetically sealed to the header at relatively low temperature using a solder preform. The packages are 
intended for insertion in mounting-hole rows on 7.62-mm centers. Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. The gold-plated leads require no 


additional cleaning or processing when used in soldered or welded assembly. 
8-PIN JP DUAL-IN-LINE PACKAGE OUTLINE 


OOO® 


INDEX DOT 


$34 PINS 2, 3, 6, AND 7 


5.08 MAX 
SEATING PLANE 


ost i, . Each pin is within 0.127 mm radius of true 
oat PLACE position (T.P.) at the guage plane with 


8 PLACES om 


i Li . z re ies <a 
PINS 2, 3,6, AND 7 maximum material condition and unit installed. 


. All dimensions are in = mitlimeters unless 
otherwise noted. 
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INTEGRATED CIRCUITS MECHANICAL DATA 


L and LA plug-in packages (metric dimensions, see page 2-8 for inch dimensions) 


These hermetically sealed, plug-in packages each consist of a welded metal base and cap with individual leads secured by 
an insulating glass sealant. The gold-plated leads (—00) require no additional cleaning or processing when used in 
soldered assembly. 


8-PIN L PLUG-IN PACKAGE OUTLINE 10-PIN L PLUG-IN PACKAGE OUTLINE 


4.06 MAX DIA 


12.7 MIN 


All dimensions are in millimeters unless otherwise specified All dimensions are in millimeters unless otherwise specified 


Same as JEDEC TO-99 and 
MO-002AK except for 
diameter of standoff 


Same as JEDEC TO-100 and 
MO-OO6AD except for 
diameter of standoff 


3-PIN LA PLUG-IN PACKAGE OUTLINE 


12.7 MIN 
CASE TEMPERATURE Soe 
MEASUREMENT POINT 


>] fo 1.52 Max 3 LEADS 
Ss 


EATING 
PLANE 


Alli dimensions are in millimeters unless otherwise noted, 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR 74 


Caaennnree ee eS SE SP 9 I SE A ay 
SN55116, SN75116... DIFFERENTIAL PARTY LINE TRANSCEIVER 


key features 
e Single 5-V supply operation 
e Three-state differential driver with open-collector or totem-pole outputs 
e Differential receiver has strobe and frequency-response-control inputs 


e Driver and receiver are independent 


description 3 


The SN55116 and SN75116 are monolithic integrated circuits designed for party-line data communication over 
differential transmission lines. Each of these devices combines in one package both a differential line driver (similar to 
types SN55113/SN75113) and a differential line receiver (similar to SN55115/SN75115). Both circuits operate from a 
single 5-volt power supply. The driver, which is of three-state design, performs the dual input AND and NAND 
functions. The logic and inhibit inputs are TTL/DTL compatible, and the differential outputs can source or sink 
40-milliampere currents or be switched to a high-impedance inhibited state. The outputs also may be used in the 
open-collector, current-sinking-only configuration. The differential receiver design includes an optional 130-ohm line 
termination resistor, a TTL/DTL-compatible strobe input, and a frequency response control input. The receiver output 
is TTL/DTL compatible and is also of split-totem-pole design allowing a choice of either the open-collector or 
totem-pole output configurations. Except for the power supply and ground pins, the driver and receiver portions of the 
circuit are totally independent. 


supply voltage: 5 V nominal . 


operating free-air temperature ranges: SN55116. . . —55°C to 125°C 
SN75116. . . O°C to 70°C 


packages: J and N 16-pin dual-in-line packages 


TOP VIEW FUNCTION TABLE 
OF DRIVER 
NAND PULL-UP ZP Vcc 
L xX 
NAND SINK OUTPUT ZS DRIVER INPUT B HoL 
H xX 
AND SINK OUTPUT YS hai <j DRIVER INPUT A H H 
H = high level 
L = low level 
AND PULL-UP YP DRIVER OUTPUT CONTROL C X= Seuleonat 
Z = high impedance (off) 
NONINVERTING INPUT A RECEIVER PULL-UP YP FUNCTION TABLE 


OF RECEIVER 


RECEIVER SINK YS OUTPUT 
H 
RECEIVER STROBE : 
H 
L 


RESPONSE-TIME CONTROL 


TERMINATING RESISTOR RT 


INVERTING INPUT B 


H = V, 2 Vip min or Vip more positive than 
VTH max 

L=V} < Vip max or V}p more negative than 
VTL max 

X = irrelevant 


TEXAS INSTRUMENTS 
3-1 


FUTURE PRODUCTS 
AVAILABLE 1ST OTR 74 


en 


SN55117, SN75117 .... DIFFERENTIAL PARTY-LINE TRANSCEIVER 
key features 
e Single 5-volt supply 
e Three-state +40-mA driver 
e High-input-impedance differential receiver 
e Independent receiver strobe and driver enable 


e All inputs and outputs TTL/DTL compatible 


description 


The SN55117 and SN75117 are monolithic integrated circuits designed for two-way party-line data communication 
over differential transmission lines. Each combines in one package both a differential line driver (similar to types 
SN55113/SN75113) and a differential line receiver (similar to types SN551 13/SN75113). The driver is of three-state 
design and is capable of sourcing and sinking 40-milliampere load currents or of presenting a high impedance to the 
transmission line terminals when in the inhibited state. Both the driver input and the enable input are TTL/DTL 
compatible. The differential receiver inputs, which are also connected to the transmission line terminals, have high 
impedance and present a negligible load to the line. The receiver includes a TTL/DTL-compatible strobe input and has a 
TTL/DTL-compatible output. Both the driver and receiver operate from the same 5-volt power supply. 


supply voltage: 5 V nominal 


operating free-air temperature ranges: SN55117 .. . —55°C to 125°C 
SN75117... . O°C to 70°C 


packages: 8-pin JP and P dual-in-line packages 


FUNCTION TABLE (TRANSMITTING) 


INPUTS OUTPUTS 
fe s pie BY 


TOP VIEW 


Vcc 
DRIVER ENABLE E 


RECEIVER OUTPUT Y 
FUNCTION TABLE (RECEIVING) 


INPUTS OUTPUT 
[Es B B D/ Y 


H 
L 
H 


RECEIVER STROBE S 


E s B BD 
L H H L X 
L H LH X 
L tb xX X X 


H = high level 

L = low level 

X = irrelevant 

Z = high impedance (off) 
? = indeterminate 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR 74 


SN55142, SN75142 ... DUAL LINE RECEIVER 


key features 


e Individual receiver reference voltage (externally adjustable) 


e Fixed internal reference (2.5 V) available at pin 9 


e Common and individual strobes 
e Single 5-V power supply 
e +100-mV sensitivity 


e Low input current 


description 


The SN55142 and SN75142 are monolithic dual line receivers designed to interface with TTL systems and single-ended 
transmission lines. These circuits have all the features of the SN75140, but also offer separate strobes for each receiver, 
separate reference terminals, and a built-in 2.5-volt reference supply. The externally adjustable reference voltage allows 
noise margin to be optimized for a given system design. Since each receiver has a separate reference pin, it is possible to 
use the SN55142 or SN75142 with two different reference voltages simultaneously if so desired. Another feature is an 
internally generated 2.5-volt reference, which is available at pin 9 for systems that require the receiver threshold to be 
set half-way between O and 5 volts. This 2.5-volt reference can be adjusted +1 volt by means of a single external 
resistor. The receiver sensitivity is guaranteed at +100 millivolts over the range of externally applied reference voltage. 
Outputs are compatible with standard Series 54/74 TTL and can be controlled by a common strobe or by individual 


strobes. 


supply voltage: 5 V nominal 


operating free-air temperature ranges: SN55142. . 
SN75142. . 


packages: J and N dual-in-line packages 


TOP VIEW 
EXT 
REF LINE 
OUTPUT STROBE A. INT INPUT 
Vcc —.2Y 2G 2R 1R‘ REF 2A 


OUTPUT STROBE STROBE NC NC LINE GND 
1v Ss 1G INPUT 
1A 


NC—No internal connection 


. —55°C to 125°C 
. O’C to 70°C 


FUNCTION TABLE 
(EACH RECEIVER) 


STROBES | OUTPU 
om 


Vref—100 mV H 
Vreft 100 mV 


H = high level, L = low level, X = irrelevant 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR ‘74 


SN75362 ... DUAL TTL-TO-MOS DRIVER 
key features 
e Dual inverting TTL-to-MOS driver 
© Versatile interface circuit for use between TTL and high-current, high-voltage systems 
e Equivalent to 1/2 of SN75365 device but with single input per channel 
e Compatible with many popular MOS RAMs 
e TTL and DTL compatible diode-clamped inputs 
© Vcc3 supply pin available, which can be connected to VCC2 supply pin in some applications 
e High-speed switching 
e Low standby power dissipation 
description 
The SN75362 is a monolithic dual TTL-to-MOS driver and interface circuit. The device accepts standard TTL and DTL 


input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits. Specifically, it 
may be used to drive address, control, and timing inputs for several types of MOS RAMs including TMS4062, TMS7001* 


and ‘1103. 
supply voltages: MIN NOM MAX UNIT 
Veci1 ... . 4.75 5 5.25 V 
Vec2 ... . 475 20 24 V 
Vcc3-Vcc2 ..-. . 0 4 10 V 


operating free-air temperature range: 0°C to 70°C 


packages: 8-pin P dual-in-line package 


TOP VIEW 


Vvcc1 1Y 2¥ Vcc2 


positive logic: Y = A 


*To be announced 
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FUTURE PRODUCTS 
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SN55367, SN75367 ... QUAD TTL-TO-CMOS DRIVER WITH THREE-STATE OUTPUTS 
key features 
® Quad inverting TTL-to-CMOS driver 
© Versatile interface circuit for use between TTL and high-current, high-voltage systems 
© High-speed, three-state outputs 
e TTL and DTL compatible inputs 


e Separate address and enable/disable inputs per driver 


e Output short-circuit protection 
description 


The SN55367 and SN75367 are monolithic, quadruple, TTL-to-CMOS driver and interface circuits with three-state 
outputs. The devices accept standard TTL and DTL input signals and create output levels suitable for driving CMOS 
devices. Each driver output may be disabled to the high-impedance state to allow multiple drivers to be connected to 
the same bus line for selective enable operation. 


supply voltage: Vcc1 .. . - 5 V nominal 
Vec2 . . . . 12 V nominal 
operating free-air temperature ranges: SN55367 . .. —55°C to 125°C 


SN75367 ... O°C to 70°C 


packages: 16-pin J, JB, and N dual-in-line and SB flat packages 


TOP VIEW 


positive logic: Y = A 
Output is off (disabled) when C is high 


NC—No internal connection 


PIN 8 OF THE JB AND SB PACKAGES IS IN 
ELECTRICAL CONTACT WITH THE METAL BASE 


Sa are rn sae I a EI TE A ee EE Ee EE oe 


TEXAS INSTRUMENTS 


FUTURE PRODUCTS 
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SN75368 ... 


key features 


Dual ECL-to-MOS driver 
Dual ECL-to-TTL driver 


Versatile interface circuit for use 
between ECL and high-current, 
high-voltage systems 


Series SN10000 ECL and IBM 
grounded-reference ECL-compatible 
inputs 


Single in-phase and dual out-of-phase 
inputs per driver 


Vcc3 supply pins available, which 
can be connected to VCC2 supply 
pin in some applications 


High-speed switching 
Compatible with many popular MOS RAMs 


description 


The SN75368 is a monolithic dual ECL-to-MOS 
driver and interface circuit. The device accepts 
standard SN10000 Series ECL and IBM grounded- 
reference ECL input signals and creates high-current 
and high-voltage output levels suitable for driving 
MOS circuits. Specifically, it may be used to drive 
address, control, and timing inputs for several types 
of MOS RAMs including TMS4062, TMS7001*, and 
1103. The device may also be used as an ECL-to-TTL 
converter. 


*To be announced. 


supply voltages: MIN NOM MAX UNIT 
Vceci1... 475 5 5.25 V 
Vcc2 ... 4.75 20 24 V 
Vcc3-Vcc2... 0 4 10 V 
VEE .—4.68 —5.2—5.72 V 


operating free-air temperature range: O°C to 70°C 


packages: 


3-6 


14-pin J and N dual-in-line packages 
TOP VIEW 


2¢ «2Vcc3) 2Y¥ Vec2 


Vcc1 28 2A 


VEE TA 18 Tc 1Wec3. TY GND 


DUAL ECL-TO-MOS DRIVER 


functions 


positive-NOR gate 


A 

>) 
Y = AtB 

FUNCTION TABLE 


| INPUTS —| S TPUT 
CONFIGURATION Ee 


H 
Cat Veg 


noninverting gate 


FUNCTION TABLE 


ee 

CONFIGURATION 
eo V 

A and B at Veg BB BB e 
oe “88 H 

A at Vep. L 
i H 


BB 
= 
VBB 


B connected low 


B at Veg. 
A connected low 


differential ECL line receiver 


C =A and/or B 


FUNCTION TABLE 


A and B connected ee H L 
connected low 
connected low 


= high level, L = 


OUTPUT 


irrelevant 
ie = Reference Supply voltage for SN10000 Series ECL. 


jow level, X = 
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FUTURE PRODUCTS 
AVAILABLE 4TH OTR ‘73 


SN75369 ... DUAL CURRENT-INPUT-TO-MOS DRIVER 


key features 
e Dual current-input-to-MOS driver 
e Versatile high-current, high-voltage interface circuit 
e Functional replacement for National MHO026 
e Single input per driver driven by current source 
e Compatible with TMS6003 clock lines 


e Required TTL-to-MOS negative-level shifting may be done with extern! input p-n-p current 
source or by a coupling capacitor 


e Vcc supply voltage variable to 24 V maximum with respect to VEE 
e High-speed switching 
e Low standby dissipation 
description 
The SN75369 is a monolithic dual current-input-to-MOS driver and interface circuit. The device accepts appropriate input 
currents and provides high-current, high-voltage output levels suitable for driving MOS circuits. Specifically, it may be 
used to drive the clock inputs of the TMS6003 MOS RAM and the address, control, and timing inputs for several other 
types of MOS RAMs. 
supply voltage: Vcc = VEE + 20 V nominal 
operating free-air temperature range: 0°C to 70°C 


package: 8-pin P and 14-pin J and N dual-in-line packages 


TOP VIEW 
NC 1Y Vcc 


NC—No internal connection 


TEXAS INSTRUMENTS 
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FUTURE PRODUCTS 
AVAILABLE 4TH QTR ‘73 


am Teena ea ree) 
SN55329 .. . MS! EIGHT-CHANNEL CORE MEMORY DRIVER 


key features 
e Series 54 TTL compatible inputs 
e +350-mA output current capability 
e Fast switching times 


e Internal power control does not require power supply sequencing 


description 


The SN55329 is an MSI TTL eight-channel memory driver that is ideal for use with military magnetic core memory 
systems. The circuit contains eight decoded, bipolar, three-state, high-current drivers, a 3-line-to-8-line decoder, power 
control, source/sink selection, and timing logic. Nominal power supplies are 5 volts and 12 volts with the output core 
lines returning to 5 volts. Package standby power is typically 30 milliwatts with one-watt nominal operating power. 
Source and sink output current amplitudes can be controlled as a function of temperature to within +5.5% by four 
shared external resistors and two temperature-controlled power supplies. 


supply voltage: Vcc = 5 V nominal 
VcCcC2 = 12 V nominal 
Both TCV(source) and TCV(sink) power supplies can be temperature controlled. 


operating case temperature range: —55°C to 110°C 


packages: RA 24-pin custom flat package functional block diagram 


PACKAGE 
ENABLE 


u 


2 
2 
3 
ik 
° 
— 


< 
oe 


i 


z 


3-LINE-TO. 
8-LINE 
c—44] pecover 


— = 
< 
= 


imal 
FF aL 


N 
nn 


ine denurmcgrseestn 
a 


STROBE 147) TIMING SOURCE/ 
(18) & CURRENT SINK 
SOURCE/SINK Cl] POLARITY SELECT 


19 
: Rsink(4-7) 


{ 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR 74 


SN75401 SERIES... DUAL PERIPHERAL DRIVERS 


key features 


e 500-mA output current capability 
e High-voltage outputs 

e No output latch-up at 30 V 

e Medium-speed switching 


description 


The SN75401 Series is a group of dual peripheral 
drivers designed for use in systems that require higher 
output currents than those of the SN75461 Series 
drivers at essentially the same switching speeds. The 
SN75401, SN75402, SN75403, and SN75404 provide 
(assuming positive logic) AND, NAND, OR, and NOR 
drivers, respectively, with the output of the logic 
gates internally connected to the bases of the n-p-n 
output transistors. 


supply voltage: 7 V nominal 
operating free-air temperature range: O°C to 70°C 


package: 8-pin ND package with integral heat sink 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS | OUTPUT 
A B 


L L 
L H 
H L 
H H 


Y 
L 
L 
L 
H 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS | OUTPUT 
Y 


A B 
Ee zk 

e 34 
H oL 
H H 


FUNCTION TABLE 
(EACH DRIVER) 


B 
L 
H 
L 
H 


L L 
L H 
H H 
H H 


FUNCTION TABLE 
(EACH DRIVER) 


TEXAS INSTRUMENTS 


INPUTS | OUTPUT | | 
A Y 


SN75401 (TOP VIEW) 


positive logic: Y = A+B 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR ‘74 


SN75411 SERIES ... DUAL PERIPHERAL DRIVERS 


key features 
e 500-mA output current capability 
e High-voltage outputs 
e No output latch-up at 40 V 
@ Medium-speed switching 


description 


The SN75411 Series is a groyp of dual peripheral 
drivers designed for use in systems that require higher 
output voltages than those of the SN75401 Series 
drivers at essentially the same switching speeds. The 
SN75411, SN75412, SN75413, and SN75414 provide 
(assuming positive logic) AND, NAND, OR, and NOR 
drivers, respectively, with the output of the logic 
gates internally connected to the bases of the n-p-n 
output transistors. 


supply voltage: 7 V nominal 
operating free-air temperature range: O°C to 70°C 


package: 8-pin ND package with integral heat sink 


SN75411 (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS | OUTPUT 
pad eal 
eA 
L oH 
H oL 
H =H 


FUNCTION TABLE 
(EACH DRIVER) 


Y 
L 
L 
L 
H 


INPUTS | OUTPUT 
A B Y 

L L 

L H 

H L 

H H 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS | OUTPUT 
A 8B 
L L 
L H 
H L 
H 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS | OUTPUT 
A Y 


B 
L L H 
L H 
H L L 
H H L 


Y 
L 
H 
H 
H 


rc 


positive logic: Y = A+B 
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FUTURE PRODUCTS 
AVAILABLE 1ST QTR 74 


SERIES SN55470/SN75470 ... DUAL PERIPHERAL DRIVERS 


key features 
e 300-mA output current capability 
e High-voltage outputs 
e No output latchup at 40 V 


e Medium-speed switching 


description EE 


The SN55470/SN75470 series is a group of dual peripheral drivers designed for use in systems that require higher 
breakdown voltages than the SN75460 Series can provide at the expense of slightly slower switching speeds. Each 
SN55470 or SN75470 includes two standard Series 54/74 TTL NAND gates and two uncommitted, high-current, high- 
voltage n-p-n transistors. The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 
provide (assuming positive logic) AND, NAND, OR, and NOR drivers, respectively, with the output of the logic gates 
internally connected to the bases of the n-p-n output transistors. 


supply voltage: 7 V nominal 


operating free-air temperature ranges: SN55470 .. . —55°C to 125°C 
SN75470... O°C to 70°C 


packages: 14-pin J, JB, and N dual-in-line packages 
8-pin JP and P dual-in-line and L plug-in packages 


SN55470, SN75470 
J, JB, OR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


TEXAS INSTRUMENTS 


AVAILABLE 1ST OTR 74 
FUTURE PRODUCTS 


SN55471, SN75471 
JP OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 


L (on state) 
L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


SN55472, SN75472 
JP OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L L | H (off state) 
L H | H (off state) 
H L | H (off state) 
H _H } L (on state) 


H = high level, L = low level 


$N55473, SN55473 


JP OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L (on state) 


H (off state) 
H (off state) 
H (off state) 


H = high level, L = low level 


SN55474, SN75474 


JP OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


H (off state) 


L (on state) 
L (on state) 
L (on state) 


H = high level, L = tow level 


positive logic: Y=A+B 
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Line Circuits 


LINE CIRCUITS SELECTION GUIDE 


LINE DRIVERS, DIFFERENTIAL OR SINGLE-ENDED 


SN55109 SN55110 SN55 183 SN554508 
FEATURES 
SN75109 SN75110 SN75183 er aaa 
a 
; Yes 
Operation 


Output Strobe 


Series | Series 55 
| Series75 ee 


Line Length 
Operating Frequency 


Application Notes 


See application aoemanIGE On pages aa, and 8-5 for ‘aioamatien on maximum operating 


frequency for various line lengths (100 ft to 10,000 ft). 


CA 130: Line Drivers 
and Receivers 
CA 146: Data Transmission 


Peripheral 


Interface 
Circuits 


LINE DRIVERS, SINGLE-ENDED ONLY 


SN55121 SN55451B 
75123 SN75150t SN75188t SN75361A 


| Driversper Package per | Driversper Package 


Party-Line (Data Bus) a 
cr ae 


Seereee Se er es er ie re ye ee ee 
[neat Oorapatey 
Package cae! RSE ace ees eer Ne 


Line Length See ee nicanailon On pages aa and 8-5 for aicenaticn on maximum operating 


Operating Frequency frequency for various line lengths (100 ft to 10,000 ft). 


Peripheral 


Application Notes 
pplicati Interface 


Circuits 


t Satisfies requirements of ELA RS-232-C 
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LINE CIRCUITS SELECTION GUIDE 


DIFFERENTIAL LINE RECEIVERS 


SN55107A SN55108A 

SN551078 SN55108B SN55115 SN55182 
FEATURES $N75207 SN75208 SN75152t 

SN75107A SN75108A SN75115 SN75182 

SN75107B SN75108B 


Input Common-Mode 
Range 


Hysteresis 

(Double Thresholds) 
Active Active 
Pull-Up Pull-Up 


Response Control 


Output Strobe 


TTL Output 
Configuration 


Power Se ries 65] 


Package 
Types an 75 


SINGLE-ENDED LINE RECEIVERS 


NA = Not applicable 
* To be announced 
t Satisfies requirements of E1A RS-232-C 
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LINE CIRCUITS SELECTION GUIDE 


_ LINE TRANSCEIVERS 


SN55138 SN55116* SN55117* 
FEATURES UNIT 
SN75138 SN75116* SN75117* 
Type of Operation Single-Ended Differential! Differential 


Party-Line (Data Bus) 
: Yes Yes 
Operation 


Voltage 


Voltage (Open-collector Voltage 


Driver Output Type 


Driver Output Current 
ee a 
[DriverStrobeSC«dYSC CS 
| _Driver Input Compatibility | TTL 

| UNA 
eS een 
fe See 
| ND 


_ (Open-collector) with active (Active pull-up) 


pull-up option) 


Pee We ee 
es 
eee 
ea 
te 


Receiver (TTL) Output 
Configuration 


Receiver Input Common-Mode a 
| Bemetwtmonaron | MA 
ee 


Open-Collector 
Active Pull-Up with Active Active Pull-Up 
Pull-Up Option 


* To be announced 


BASIC DATA TRANSMISSION CATEGORIES 
DRIVERS RECEIVERS 


SN75150 : E!A RS-232-C | mopem | SN75152, SN75154 

SN75188 a iene SN75189, SN75189A 
MIL-STD-188 

SN75150 D.T.E.t | MODEM SN75152 


360 1/0 INTERFACE 


SN75123 P.E.¢ IBM 360 |SN75124 
SN75121 SINGLE-ENDED, SINGLE SUPPLY SN75122 
SN75360 SN75140 
SN75450 B SERIES 
SN75113 SN75115 
SN75114 DIFFERENTIAL, SINGLE SUPPLY Mise tae 
SN75183 

N SN75107A, SN75207 
Seer = DIFFERENTIAL, DUAL SUPPLY ie SN75108A, SN75208 
SN75109 SN75107A 
seca enn LINE OPERATION —b sea oe 
SN75138 (DATA BUS) SN75182 
SN75116 SN75138 
SN75117 LOCATION 2 LOCATION X SN75116 

SN75117 


TData terminal equipment. 
tPeripheral equipment. 
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LINE CIRCUITS SELECTION GUIDE 


TYPICAL APPLICATION DATA 


balanced line transmission circuit . DRIVER: SN75110 


RECEIVER: SN75107 
LINE LENGTH CAPABILITY 
vs 


FREQUENCY 
10 000 [xe few s aE rTTIIl Jy f Jj J Tj 2 
7000 SS Vee =8 Vv 
TNT TT See Figure A 
ee ee ee 
100-2. TRANSMISSION LINE 4000 f | aa h Hl || 
ASHES Me ite 
509 itt ty Cycl 
P - 2.000 LH = ose el 
BELDEN #8795 i 10% or 90% a 
(OR EQUIVALENT) & Duty Cycle = | \. nll 
DRIVER RECEIVER S 1000 -}—+—+-+ + +H H+ HE —— Te 
tt to 
| 399 FES 
2 ae eee BIR GEUE es oe nego cee ae 
=< Se RBERE NE 
TTL TTL 400 oo andi lee toa 
ois OUT LTT TE TEN 


FIGURE A — SEE ALAA 


oot LUM IMAL 


0.1 0.2 0.4 0.7 1 4 710 20 40 


Data Frequency—Mb/s 
FIGURE B 


DRIVER: SN75113/SN75114 
RECEIVER: SN75115 
LINE LENGTH CAPABILITY 


DRIVER: SN75183 
RECEIVER: SN75182 
LINE LENGTH CAPABILITY 
vs 
FREQUENCY 


vs 
FREQUENCY 


N Resear oat 


Bill 
10% or 90% 
| | benerte NS (i 
a i 


4ool__{ | ITT JT HH ae 
=a SEIT 


A 


100 CHET Wi | 


0.1 02 0.4 0.71 4 710 20 40 0.1 02 04071 2 4 #710 20 40 
Data ce: 


10% or 90% 
Duty Cycle 


fg Sas See meen eas 


Line Length—ft 
=) 
r=) 


Line Length—ft 


Data Frequency—Mb/s 
FIGURE C FIGURE D 
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LINE CIRCUITS SELECTION GUIDE 


TYPICAL APPLICATION DATA 
single-ended line transmission circuits 


+5 V +5 V 


100-2 100 2 


TRANSMISSION LINE 


100-2 
TRANSMISSION LINE 
DRIVER 


BELDEN #8795 


RECEIVER 
SN75124 


TTL BELDEN #8795 TTL 
(OR EQUIVALENT) = IN (OR EQUIVALENT) OUT 
FIGURE E FIGURE F 


DRIVER: SN75123 


RECEIVER: SN75124 TRANSCEIVERS: SN75138 
LINE LENGTH CAPABILITY LINE LENGTH CAPABILITY 
vs vs 
FREQUENCY 


FREQUENCY 


10% or 90% 


< 
10% or 90% ‘hs 


1000 [Duty Cycle tt 


Duty Cycle Set SE ES OS BES 
a8 eae elo SET awa me 
NN TT 


Line Length—ft 
Line Length—ft 


“ ti athlete 
200 A SoHE YE 
I LU ia 
a Th i 
0.1 0.2 0.4 0.71 4 710 20 40 0.1 02 0.4 0.7 1 4 710 20 40 
Data oe 


Data Frequency—Mb/s 


FIGURE G FIGURE H 
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SYSTEMS TYPES SN55107A, SN55108A, SN55109, SN55110, 


SN75107A, SN75108A, SN75109, SN75110 
INTERFACE CIRCUITS DUAL LINE RECEIVERS AND DRIVERS 


BULLETIN NO. DL-S 7111224, FEBRUARY 1971 


SERIES 55/75107A LINE CIRCUITS 
featuring 


¢ High Speed ¢ Standard Supply Voltages ¢ Dual Channels 


additional features of line receivers 


e high common-mode rejection ratio 0°C to 70°C CIRCUIT OUTPUT 

e high input impedance J Package J or N Package 

e differential input common-mode voltage Line Receiver Pull-Up 

e differential input common-mode voltage eneve Soilectes 
external attenuator 

e strobe inputs for receiver selection | sussizo | sw7s110 | er ne ee 

© gate inputs for logic versatility 

e TTL or DTL drive capability 

e high d-c noise margins 


additional features of line drivers 


TTL input compatibility 

current-mode output (6 mA or 12 mA typical) 

high output impedance 

high common-mode output voltage range (-3 V to 10 V) 
inhibitor available for driver selection 


description 


The Series 55/75107 circuits are TTL/DTL compatible high-speed line receivers and drivers. Each is a 
monolithic dual circuit featuring two independent channels. 


The SN55107A, SN55108A, SN75107A, and SN75108A line receivers are designed for general use as well 
as such specific applications as data comparators and balanced, unbalanced, and party-line transmission 
systems. These devices are unilaterally interchangeable with and replace SN55107, SN55108, SN75107, and 
SN75108, respectively, but offer diode-clamped inputs to simplify circuit design. 


The SN55109, SN55110, SN75109, and SN75110 line drivers are designed to be used in many categories of 
applications in balanced, unbalanced, and party-line systems and as level converters. 


The SN55107A, SN55108A, SN55109, and SN55110 are characterized for operation over the full military 
temperature range of —55°C to 125°C, and are available in the ceramic dual-in-line (J) package. The 


SN75107A, SN75108A, SN75109, and SN75110 are characterized for operation from O0°C to 70°C and are 
available either in the ceramic dual-in-line (J) package or in the plastic dual-in-line (N) package. 
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TEXAS INSTRUMENTS 


TYPES SN55107A, SN55108A, SN55109, SN55110, 


design characteristics 


Series 55/75107A Line Circuits are TTL-compatible dual 
circuits intended for use in high-speed data-transmission 
systems. The drivers are designed to drive balanced, 
terminated transmission lines, such as twisted-pair, at 
normal line impedances without high power dissipation. 
The receivers are designed to detect low-level differential 
signals in the presence of common-mode noise and 
variations of temperature and supplies. Either driver may be 
used with either receiver. Specifications reflect worst-case 
conditions of temperature, supply voltages, and input 
voltages. 


line receivers - SN55/75107A, SN55/75108A 


The SN55/75107A and SN55/75108A are dual line 
receivers featuring independent channels with common 
voltage supply and ground terminals. The SN55/75107A 
circuit features a TTL-compatible active pull-up (totem- 
pole) output. The SN55/75108A circuit is also TTL- 
compatible, but features an open-collector output configu- 
ration that permits the wired-AND logic connection with 
similar outputs (such as the SN54/7401 TTL gate or other 
SN55/75108A line receivers). This permits a level of logic 
to be implemented without extra delay. All other features 
of the line receivers are identical. 


The SN55/75107A and SN55/75108A line circuits are 
designed to detect input signals of 25 millivolts (or greater) 
amplitude and convert the polarity of the signal into 
appropriate TT L-compatible output logic levels. 


The SN55/75107A and SN55/75108A feature high input 
impedance and low input currents which induce very little 
loading on the transmission line. This makes these devices 
especially useful in party-line systems. The excellent input 
sensitivity (3 millivolts typical) is particularly important 
when data is to be detected at the end of a long 
transmission line and the amplitude of the data has been 
deteriorated due to cable losses. 


The receiver input common-mode voltage range is +3 volts. 
This is adequate for application in most systems. In systems 
with requirements for greater common-mode voltage range, 
input attenuators may be used to decrease the noise to an 
acceptable level at the receiver input terminals. 


SN75107A, SN75108A, SN75109, SN75110 


DUAL LINE RECEIVERS AND DRIVERS 


The receivers feature individual strobe inputs for each 
channel and. a strobe input common to both channels for 
logic versatility. The strobe inputs are tested to guarantee 
400 millivolts of d-c noise margin when interfaced with 
Series 54/74 TTL. 


line drivers - SN55/75109, SN55/75110 


The SN55/75109 and SN55/75110 are dual line drivers 
featuring independent channels with common voltage sup- 
ply and ground terminals. The significant difference 
between the two drivers is in the output-current specifica- 
tion. The driver circuits feature a constant output current 
that is switched to either of two output terminals by the 
appropriate logic levels at the input terminals. The output 
current can be switched off (inhibited) by appropriate logic 
levels on the inhibit inputs. The output current is nominally 
6 milliamperes for the SN55/75109 and 12 milliamperes for 
the SN55/75110. System design determines which driver is 
best suited to a particular application. 


The inhibit feature is provided so the circuits can be used in 
party-line or data-bus applications. A strobe or inhibitor, 
common to both drivers,is included for increased driver- 
logic versatility. The output current in the inhibited mode, 
lovotty is specified so that minimum line loading is induced 
when the driver is used in a party-tine system with other 
drivers. The output impedance of the driver in the inhibited 
mode is very high—the output impedance of a transistor 
biased to cutoff. 


The driver outputs have a common-mode voltage range of 
—3 volts to +10 volts, allowing common-mode voltage on 
the line without affecting driver performance. | 


The logic and inhibit inputs of the drivers are designed to 
satisfy TTL-system requirements. The logic inputs are 
tested at 2.0 volts for high-logic-level conditions and 
0.8 volt for low-logic-level conditions. These tests guarantee 
400 millivolts of noise margin when interfaced with 
Series 54/74 TTL. 
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TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


SN55107A, SN55108A J DUAL-IN-LINE PACKAGE 


logic 


Vcc+ 


TRUTH TABLE 
DIFFERENTIAL 
INPUTS 


STROBES OUTPUT 
A-B Po | Y 


ie G4 
[PV & 25 mv | bor HI Lor H | 
| ok 


et a 
25 mV <Vip <25mv[ L_[torn| 4 
INDETERMINATE 


Vio & ~25 mV 


r 
° 
= 
x 


Vcc— 


SN75107A, SN75108A J OR N DUAL-IN-LINE PACKAGE 


INPUT 
2A 


INPUT OUTPUT STROBE 


2Y 2G 


NC—No internal connection 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Voc, (See Note 1) 
Supply voltage Vcc - (See Note 1) 
Differential input voltage (See Note 2) 
Common-mode input voltage (See Note 1) 
Strobe input voltage (See Note 1) 
Operating free-air temperature range, Series 55 
Series75 ...... 

Storage temperature range, ceramic dual-in-line (J) package 

plastic dual-in-line (N) package 


recommended operating conditions (see note 3) 


NOTES: 1. These voltage values are with respect to network ground 


terminal. 

These voltage values are at the noninverting (A) terminal with 
respect to the inverting (B) terminal. 

When using only one channel of the line receiver, the inputs of 
the other channel should be grounded. 

The recommended combinations of input voltages fall within 
the shaded area of the figure at the right. 


Input—A-to-Ground Voltage—V 


tThe algebraic convention where the most-positive (least-negative) 
limit is designated as maximum is used in this data sheet for logic 
voltage levels only. 


SN55107A, SN55108A] SN75107A, SN75108A 


[MIN NOM MAX |MIN NOM Max | UNIT 
475-5 
Foutputsink current i =16 [ma 
= 3 


55V 
—55°C to 125°C 
0°C to 70°C 
~65°C to 150°C 
-55°C to 150°C 


RECOMMENDED COMBINATIONS OF 
INPUT VOLTAGES FOR LINE 
RECEIVERS 


epee ene ey ees a | 
_ Input—B-to-Ground Voltage—V 


2 3 
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TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


definition of input logic levelst 


T 
ria FIGURE PMN om 
Vip_ _ Low-level input voltage between differential inputs a we 5 0.025 Pov | 
Vit(s) Low-level input voltage at strobe inputs 


tThe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
voltage levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


a [SN5S107A, SN75107ARNES1ORA, SN751004 
PARAMETER FIGURE TEST CONDITIONS! UNIT 


High-level input current Vcc— = MAX, 
vecavesw | ® ™{ | 
into 1A of 2A Vic=-3V to 3V 
Vcc+ = MAX, Vcc— = MAX, 
ViH(s) = MAX Vec+ on | 
Low-level input current Vcc+ = MAX, Vcc— = MAX, 
High-level input current into S VIR (S)=.7-4¥ 


Vcc+ = MAX, Vcc— = MAX, 


<|< 


< 


< 


High-level input current 


into 1G or 2G 


11H 


NH 


Vinis) = MAX Vcc+ 


Vv = MAX, Vcc_ = MAX, 

Ne Low-level input current into S cc+ ce 
Vitis) = 0.4V 
Vv = MIN, Vcc. = MIN, 

VOH High-level output voltage cc+ cc 
Noad = —400 uA, Vic= -3Vto3V 
Vcc+ = MIN, Vcc— = MIN, 

Vv Low-level output voltage 3 

Yor towimetoumutioneme | 8 ‘sink : He mm, ViC=-3V t03V 

Vcc+ = MIN, Vcc— = MIN, 

| High-level o t current 


fos Short-circuit output current 4 Pes ee Vcc+ = MAX, Vcc_— = MAX -18 —70 
High-logic-level supply Vcc+ = MAX, Vcc— = MAX, 
ICCH+ 18 30 
current from Voc+ Vip = 25 mv, Ta = 25°C 


’ High-logic-level supply Vcc+ = MAX, Vcc— = MAX, 
CCH current from Vcc- Vip = 25 mv, Ta = 25°C 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


8 All typical values are at Vec+ = 5 V, Vec— = -5 V, Ta = 25°C. 
€ Not more than one output should be shorted at a time. 


switching characteristics, VCC+ = 5 V, VCC— = —5 V, Ta = 25°C 


pcameeoee TEST ge anie tieuee Gait 
FIGURE MIN TYP MAX] MIN TYP MAX 
Propagation delay time, low-to-high eel 


tPLH(D) level, from differential inputs 
A and B to output 


Propagation delay time, high-to-low 


tPHL(D) level. from differential inputs 
A and 6 to output 


Propagation delay time, low-to-high 


tPLH(sS) level, from strobe input 
G or S to output 


Propagation delay time, high-to-low 
tPHL(S) level, from strobe input 
Gor S to output 


TEXAS INSTRUMENTS 4-9 


TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS | 


schematic 


VcC+ 


1V¥ 
1A 
8 GND 
STROBE 
1G 
Vcc- ee 
STROBE 
2G 
2B 
INPUTS 
2A 
OUTPUT 
2Y 


R* = 1k for SN55107A and SN75107A, 750 2 for SN55108A and SN75108A. 
NOTES: 1. Component values shown are nominal. 
2. Resistance values are in ohms, 
3. Components shown with dashed lines are applicable to the SN55107A and SN75107A only. 


ner TEXAS INSTRUMENTS 


TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! 
OPEN 
Vect 2G $ 1G Yoo Vect 2651 Vec— 


NOTE: When testing one channel, the inputs of NOTE: Each pair of differential inputs is tested 
the other channel are grounded, separately. The inputs of the other pair 
are grounded. 
FIGURE 1- Vipy and Vint FIGURE 2-1,,, and ty, 


SN75107A SN75108A 
APPLY 
[Von | ton | ev Vngy Sid 
[Von [ton if a Ves dts 
[on 


NOTES: 1. Vic =-—3Vto3V. 
2. When testing one channel, the inputs of the other channel should be grounded. 


FIGURE 3—Vj1H1(s), Vit(s)» Vou. Voc. and lon 


t Arrows indicate actua} direction of current flow. Current into a terminal is a positive value. 


eee ee eee ee ee ee eee TT Te ee 
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TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits* (continued) 


NOTES: 1. Each channel is tested separately. 
2. Not more than one output should be at a time. 


FIGURE 5-los FIGURE 6—Icc and Icc_ 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vec- 
DIFFERENTIAL 
iNPUT = B 
e Tr me ome ee ee ee ee ee ow eet ee mew wen OUTPUT 
SN55107A 
Y SN75107A 


50 pF 
See Note 3 


See Note 4 


J 1A | 
5 ! 
PULSE | O 
GENERATOR 
See Note 1 i 500 
| Veet 
| @ 
100 mV 
ny = ‘ 


, & 
iS ieee ween 


28 
L bo aes Seed 
e 
VY ¥ O ouTPUT 
CL SN55108A 
SN75108A 
15 pF 
STROBE See Note 3 
InpuT © 
See Note 2 
PULSE = = 
GENERATOR 
See Note 1 
TEST CIRCUIT 
200 mV 
INPUT 
A 
ov 
3V 
STROBE | 
INPUT | | 
ors 
G | | | 
| —| fs teHid) =| +—-——-— ov 
tPLH(D) ye | | | 
I | tpLH(S) —o} ~—— — po— TPHL(S) 
| \ | +—-- VYOoH 
| | | 1 
OUTPUT 1.5 V 15 V 1.5V 
Y 
VOL 


VOLTAGE WAVEFORMS 


NOTES: 1. The pulse generators have the following characteristics: Zout = 50 &2, ty = te = 10 + 5ns, tp1 = 500 ns, PRR = 1 MHz, 
tp2 = 1 ms, PRR = 500 kHz. 


2. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 


3. Cy includes probe and jig capacitance. 
4. All diodes are 1N916. 


FIGURE 7—PROPAGATION DELAY TIMES 


a eee 
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TYPES SN55107A, SN55108A, SN75107A, SN75108A 


DUAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 


DIFFERENTIAL INPUT VOLTAGE 


SN55108A 
SN75108A 


Vo—Output Voltage—V 


Vip—Differentiaf Input Voltage—mvV 


FIGURE 8 


SN55107A, 
SN75107A 


l}H—High-Level Input Current—yA 


HIGH-LOGIC-LEVEL SUPPLY CURRENT 


vs 


FREE-AIR TEMPERATURE 


SN75108A 


I'ccH|—Supply Current—mA 


a. SN75107A _» 


led 
a 


nN 
i—] 


Propagation Delay Time—ns 
an 


10 


Ta—Free-Air Temperature—°C 
FIGURE 10 


HIGH-LEVEL INPUT CURRENT 


INTO 1A or 2A 
vs 


FREE-AIR TEMPERATURE 


-_ 


TAY TT TT 


—25 0 25 50 75 125 


Ta—Free-Air Temperature—°C 


FIGURE 9 


SN55107A, SN75107A 
PROPAGATION DELAY TIME 


(DIFFERENTIAL INPUTS) 
vs 


FREE-AIR TEMPERATURE 


~25 0 25 50 7§ 
Ta—Free-Air Temperature—°C 


FIGURE 11 


4-14 
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tPLH(D) — Propagation Delay Time — ns 


Propagation Delay Time — ns 


120 


—_ 
oe 
oe 


> 
i—] 


20 


TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN55108A, SN75108A SN55108A, SN75108A 
PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
LOW-TO-HIGH LEVEL HIGH-TO-LOW LEVEL 
(DIFFERENTIAL INPUTS) (DIFFERENTIAL INPUTS) 
vs vs 


FREE-AIR TEMPERATURE 


FREE-AIR TEMPERATURE 


Hie 
I] 4 
7 Se8e 


-§0 -25 0 25 50 75 100 125 


«a 


tPHL(D) — Propagation Delay Time — ns 


piN\i AT \ 


cA 
& 


Ta — Free-Air Temperature — °C Ta — Free-Air Temperature — °C 


FIGURE 12 FIGURE 13 
SN55107A, SN75107A SN55108A, SN75108A 
PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
(STROBE INPUTS) (STROBE !NPUTS) 

vs vs 


FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Propagation Delay Time — ns 


~§0 —-25 0 25 50 75 100 = 125 


Ta — Free-Air Temperature — °C - 


Ta — Free-Air Temperature — °C 
FIGURE 14 FIGURE 15 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


SN55109, SN55110 J DUAL-IN-LINE PACKAGE 
SN75109, SN75110 J OR N DUAL-IN-LINE PACKAGE 


OUTPUT OUTPUT INH) = QUTPUT OUTPUT 
1v cc i) 2Z 2Y 


logic 


TRUTH TABLE 1 


Low output represents the on state 


High output represents the off state 


INPUT INPUT INH INH INPUT INPUT 
1A 1B 1C 2c 2A 2B 


absolute maximum ratings (over operating free-air temperature range unless otherwise noted) 


Supply voltage: Vee. (See Note 1) iyo oe ee ow ba ote ele DAES EA Serta Ra Reta FRM 7V 
Supply voltage Vac. (See Note 1) 0 ¢. octane ake ved eee seen Seed eke Mae Le Fol ee eae aus —7V 
Logic and inhibitor input voltages (See Note 1)... ee ee eee 5.5 V 
Common-mode output voltage (See Note 1)... ee ee eee eee —§to12V 
Operating free-air temperature range, Series55 20... . ee eee —55°C to 125°C 
SO 5 25 ah he eee aectoeitel tne ye Se eh a peers 0°C to 70°C 

Storage temperature range, ceramic dual-in-line (J) package... 0... ee ees —65°C to 150°C 
plastic dual-in-line (N) package... 0.0... ee ee es —55°C to 150°C 


recommended operating conditions (see note 2) 


[Supply voltage Vcc_See Note 1) _——=SsS—i*d ABS 8S [47S 56.25 


NOTES: 1. These voltage values are with respect to the network ground terminal. 
2. When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


definition of input logic levelst 


ViH High-level input voltage at any input 
Vit Low-level input voltage at any input 


tThe algebraic convention where the most-positive (least-negative) timit is designated as maximum is used in this data sheet for logic 


voltage lfevels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


NHIL) 


NLL) 


NH) 


how 


WHEN) 


'CC+{on) 


'CC-(on) 


ICC+{off) 


PARAMETER 


High-level input 
current into 
1A, 1B, 2A or 2B 


Low-level input 
current into 
1A, 1B, 2A or 2B 


High-level input 
current into 
1C or 2C 


Low: level input 
current into 
1C of 2C 


High-level input 
current into D 


' Low-level input Vec+ = MAX, Vcc— = MAX, 

eH current into D Vitu) =0.4V 

Cer ou tbat current Voce = iN, Veo MAX [38 [es ma 
Off-state 

| Vv = MIN, Vcc— = MIN 

Olof) output current ane chs a ae 


Supply current from 
Vcc+ with 
driver enabled 
Supply current from 
Vcc — with 
driver enabled 
Supply current from 
Vcce+ with 
driver inhibited 


Supply current from 


Icc-(off) Vcc— with 


driver inhibited 


+ 
m 


ST SN55 109, SN75109 |SN55110, SN75110 
TEST CONDITIONS! 


Vcc+ = MAX, Vcc— = MAX, 
Vir(L) = 2.4 V 


Vcc+ = MAX, Vcc— = MAX, 
Vin(L) = MAX Voce 


Vint) ~ 2.4 V * 
Vcc+ = MAX, Vec— = MAX, 


Vcc+ = MAX, ‘ 4 = 
Vit) = 0.4V 
Vcc+ = MAX, Vcc-— = MAX, 
Vint) © 2.4 
a 


= 
~ 


Vec+ = MAX, Vec.. = MAX, 
Vint) = MAX Vcc+ 


VittL) = 0.4 V, 


VictL) 790.4 V, 


Viti) = 0.4 V, 


_ = ~ 
~~ ~ ~ 


tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 


§ All typical values are at V 


tPLH(L) 


tPHLIL) 


PLH(D) 


tPHL(N) 


cc 


Propagation delay time, fow-to-high 
level, from logic input A or B 

to output Y or Z 

Propagation delay time, high-to-low 
level, from logic input A or B 

to output Y or Z 


Propagation delay time, low-to-high 
level, from inhibitor input C or D 
to output Y or Z 


Propagation delay time, high-to-low 
level, from inhibitor input C or O 
to output Y or Z 


yr ey, 


“co” = 


Cy = 40 pF 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


- til 


1A - < 
LOGIC 
INPUTS 


: | Ly 
INHIBITOR D 
INPUTS P| 
: E: Vec- 
2A 


LOGIC 
INPUTS 
28 


schematic 


OUTPUT OUTPUT 
1v 1Z 


Nn 


2Y 2z 
OUTPUT OUTPUT 


SN74109 SN75110 


= = Ry &k 2.2 k 
R2 15k 820 
700 Rj 440 240 
Ra 1.75 hk 875 
Ag 2.74k 15k 
22k 700 


NOTES: 1. Component values shown are nominal. 


2. Resistance values are in ohms. 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits f 


Vint) 
10(en) 
ourPuTs 


NOTES: 1. Low output represents the on state, high output represents the off state. 
2. Each input is tested separately. 


FIGURE 16 — Vin(iy, Vir(cy WH(L). 2d NU(L) 


Viet) 


TRTS) 


10(en) 
OuTPUTS 


Vie) 


MATS) 


Vimy . 
Nit) rae 
viLiLj~o— 


+ 
lO(ett) 


OUTPUT 
1Z of 22 


NOTES: 1. Low output represents the on state, high output represents the off state. 
2. Each input is tested separately. 
FIGURE 17 — Viniy, Vird)> Ho. fe) 


+ Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN55109, SN55190, SN75109, SN75110 
DUAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


ee : cae a 
d-c test circuits’ (continued) { r 

nee 
See 
Tebdts 

View) 

Vim) 4— 'Oien) 
rae Sek OUTPUTS 

vu Rice 

“ume See +— ‘orem 
Toble 

View 


ere tiie oe 


TEST TABLE 


LOGIC INPUTS INHIBITOR INPUTS 
[aerate [ wort | wre] 0 | 


v 
at Output eit a : ; 
VY of 2Y {Lit} iHEL) 1H(1) 
Vinw 
at output y % . " 
1Z or 22 VHiL) tHIL) tHit) WHA) 
at Output Vv gy i, . 
1Y or 2Y VHIL) IHL} THN) tHUI) 
v 
at output ae etl . : 
1Z or 22 Heit) {HIL) tHit) IHU1) 
VIH(L) Vietu) 


oe Vind) 

Esther 

Sie Viti Vint) 
ViHit) Vinh) 


FIGURE 18 —lo(on) and loloff) 


at output 
TY, 2¥, 1Z, or 22 


TEST TABLE 
ALL LOGIC | ALL INHIBITOR 
TEST INPUTS INPUTS 


ScG ini “Diver ented | Vici Nini | 
eciiets) Dr wer inhibined 


FIGURE 19 —loec+ and loc 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


LOGIC @ Vcc+ Vec. 
INPUT © e 
502 
= = 0) OUTPUT 
CL Y 
ae pF 
Pulse 
Generator = = 
#1 
O OUTPUT 
Pulse 
Generator CL 2 
#2 


la pF 


INHIBITOR C 
INPUT 


TEST CIRCUIT 


3V 
ov 
{ 
4 
1 
: 3V 
INHIBITOR | 
INPUT sy ' 
.Cord | 1 ' 
| { ! ae - ------ OV 
I | | ' 
{ { | \ 
| art rm tPHLiL) > mat TPLH(1) ~ mae PHL (1) 
TPLH(L) 1 : | 
| ' off 
| CoN 
OUTPUT ! | 
Y 
| 
| on 
! i 
| { 
1 1 
! ! 
: off 
OUTPUT y 
Zz t 
' | { 
1 { ' 
t | t 
\ ' ge ee ay et es eee ges as eee oe Ss on 
| ! ' ( 
I ' ! f 
tPHL(L) al ~ ee TPLH(L) 


VOLTAGE WAVEFORMS 


NOTES: 1. The pulse generators have the following characteristics: Zoyt = 50 2, ty = te = 10 + 5 ns, tpy = 500 ns, PRR = 1 MHz, 
to2 = 1ms, PRR = 500 kHz. 
2. Cy includes probe and jig capacitance. 


3. For simplicity, only one channel and the inhibitor connections are shown. 


FIGURE 20—PROPAGATION DELAY TIMES 
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TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


SN55109, SN75109 
OUTPUT CURRENT 


vs . 
LOGIC INPUT VOLTAGE 


~~ 
a 


Vec+ =5V 
Vec_=-5V 
Vidi) = Vint) 


OUTPUT yy OUTPUT 
LEE 
1.1 1.2 1.3 1.4 1.5 
Vict) — Logic Input Voltage — Vv 


FIGURE 21 


SN55 109, SN75109 
SUPPLY CURRENT WITH DRIVER ENABLED 


vs 
FREE-AIR TEMPERATURE 


_ 
a 


~~ 
LS) 


= 
io) 


Ig — Output Current — mA 
© 


40 


35 


30 


25 


!ecton)| — Supply Current — ma 


° 


—75 —50 -25 0 75 100 125 


25 50 
Ta — Free-Air Temperature — °C 


FIGURE 23 
PROPAGATION DELAY TIME 
(LOGIC INPUTS) 


vs 
FREE-AIR TEMPERATURE 


15 


= 
° 


Propagation Delay Time — ns 
a 


fe) 
-75 -—50 -25 O 25 50 75 100 125 
Ta — Free-Air Temperature — °C 


FIGURE 25 


-22 


SN55110, SN75110 
OUTPUT CURRENT 
vs 
LOGIC INPUT VOLTAGE 


OUTPUT im OUTPUT 
Liye ty 


he tf tq 


'9q — Output Current —mA 
re) 


4a 
2 Via = Vina) 
Ta = 25°C 
0 
1.1 1.2 1.3 1.4 1.5 
Vic) — Logic input Voltage — Vv 
FIGURE 22 


SN55 110, SN75110 
SUPPLY CURRENT WITH DRIVER ENABLED 


vs 


40 
£ 35 
I 
¢ 30 
3 
3 25 
tS) | 
a ee ee 
a 
E eagle 
' 15 
6 10 
Oo 
= 5 
8) 
—75 -—50.-25 0 25 50 75 100 125 
Ta — Free-Air Temperature — °C 
FIGURE 24 
PROPAGATION DELAY TIME 
(INHIBITOR INPUTS) 
vs 
a6 FREE-AIR TEMPERATURE 


Propagation Delay Time — ns 


25 50 75 100 
Ta — Free-Air Temperature — °C 


—75 -50 -25 0 


FIGURE 26 


TEXAS INSTRUMENTS 


TYPES SN55107A, SN55108A, SN55109, SN55110, 
SN75107A, SN75108A, SN75109, SN75110 


DUAL LINE RECEIVERS AND DRIVERS 


i TT a TL a EE REO Te NE eee 


TYPICAL APPLICATION DATA 
BASIC BALANCED-LINE TRANSMISSION SYSTEM 


Series 55/75107A dual line circuits are designed specifically 
for use in high-speed data transmission systems that utilize 
balanced, terminated transmission lines such as twisted-pair 
lines. The system operates in the balanced mode, so that 
noise induced on one line is also induced on the other. The 
noise appears common-mode at the receiver input terminals 
where it is rejected. The ground connection between the 
line driver and receiver is not part of the signal circuit so 
that system performance is not affected by circulating 
ground currents. 


The unique driver-output circuit allows terminated trans- 
mission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections 
are virtually eliminated when terminated lines are used. 
Cross-talk is minimized by low signal amplitudes and low 
line impedances. 


The typical data delay in a system is approximately 


RT 


DATA INPUT . 


Cc 
INHIBIT D 
DRIVER 


TWISTED-PAIR OR EQUIVALENT 
TRANSMISSION LINE 


-}——____ 1 —_____+ 


(30 + 1.3L) nanoseconds, where L is the distance in feet 
separating the driver and receiver. This delay includes one 
gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by unbalanc- 
ing the line voltages with the driver output current. The 
driven line is selected by appropriate driver-input logic 
levels. The voltage difference is approximately: 
VDIFF = 1/2 !O(on) * RT. 

High series line resistance will cause degradation of the 
signal. The receivers, however, will detect signals as low as 
25 mV (or less). For normal line resistances, data may be 
recovered from lines of several thousand feet in length. 


Line-termination resistors (Ry) are required only at the 
extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The signal 


amplitude will then be approximately: 
VDIFF = !O(on) * RT, 


Rr 


STROBES 


RECEIVER 


DATA-BUS OR PARTY-LINE SYSTEM 


The strobe feature of the receivers and the inhibit feature 
of the drivers allow the Series 55/75107A dual line circuits 
to be used in data-bus or party-line systems. In these 
applications, several drivers and receivers may share a 
common transmission line. An enabled driver transmits data 


to all enabled receivers on the line while other drivers and 
RECEIVER 1 


ae 


STROBES TROBES 


RECEIVER 2 


> mo 


receivers are disabled. Data is thus time-multiplexed on the 
transmission line. Series 55/75107A device specifications 
allow widely varying thermal and electrical environments at 
the various driver and receiver locations. The data-bus 
system offers maximum performance at minimum cost. 


RECEIVER 4 


a 


STROBES 


TWISTED-PAIR LINE 


Ry . e r Ry 
” Rr Rr 


LOCATION 2 


ORIVER 1 ORIVER 3 ORIVER 4 
A A A 
pata ineur ef — 9 DHS! 8A 
wieit Sf) aD) a) 
D- Oo D 
LOCATION 1 LOCATION 3 LOCATION 4 
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TYPES SN55107A, SN55108A, SN55109, SN55110, 
SN75107A, SN75108A, SN75109, SN75110 


DUAL LINE RECEIVERS AND DRIVERS 


TYPICAL APPLICATION DATA 
UNBALANCED OR SINGLE-LINE SYSTEMS 


Series 55/75107A dual line circuits may also be used in 
unbalanced or single-line systems. Although these systems 
do not offer the same performance as balanced systems for 
long lines, they are adequate for very short lines where 
environmental noise is not severe. 


The receiver threshold level is established by applying a 
d-c reference voltage to one receiver input terminal. The 
signal from the transmission line is applied to the remain- 
ing input. The reference voltage should be optimized so 
that signal swing is symmetrical about it for maximum 


SN55/75109 or 
SN55/75110 


OUTPUT 
INPUT 


INHIBIT 


Vo=!0°R 


noise margin. The reference voltage should be in the range 
of —3 volts to +3 volts. It can be provided by a voltage 
supply or by a voltage divider from an available supply 
voltage. 


A single-ended output from a driver may be used in 
single-line systems. Coaxial or shielded line is preferred 
for minimum noise and ‘cross-talk problems. For large 
signal swings, the high output current (12 mA) of the 
SN55/75110 is recommended. Drivers may be parallelled 
for higher current. The unused driver output must be tied 


to ground. 
SN55/75107A or 


SN55/75 108A 
INPUT 


Veet OUTPUT 


STROBES 


PRECAUTIONS IN THE USE OF SERIES 55/75107A LINE CIRCUITS 


The following precautions should be observed when using 
or testing Series 55/75107A line circuits: 


(1) Drivers, SN55/75109 and SN55/75110 
When only one driver in a package is being used, 
the outputs of the other driver must either be 
grounded or inhibited in order to prevent excess 
power dissipation. 


INCREASING COMMON-MODE INPUT 

VOLTAGE RANGE OF RECEIVER 
The SN55/75107A and SN55/75108A line receivers feature 
a common-mode input voltage range of +3 volts. This 
satisfies the requirements for all but the noisiest system 
applications. For these severe noise environments, the 
common-mode range can be extended by the use of 
external input attenuators, Common-mode input voltages 
can in this way be reduced to +3 volts at the receiver input 
terminals. Differential data signals will be reduced propor- 
tionately. Input sensitivity, input impedance, and delay 
times will be adversely affected. 


R4 


SN55/75107A or 
SN55/75108A 


STROBES 
Ry 


For balanced, terminated lines, 
Zo = 2Rq + 2R2 
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(2) Receivers, SN55/75107A and SN55/75108A 

When only one receiver in a package is being 
used, at least one of the differential inputs of the 
unused receiver should be terminated at some 
voltage between —3 volts and +3 volts, preferably 
at ground. Failure to do so will cause improper 
operation of the unit being used because of 
common bias circuitry for the current sources of 
the two receivers. 


SN55/75108A DOT-AND OUTPUT CONNECTIONS 
The SN55/75108A line receivers feature an open- 
collector-output circuit that can be connected in the 
DOT-AND logic configuration with other SN55/75108A 
outputs, SN5401/7401 outputs, or other similar outputs. 
This allows a level of logic to be implemented without 
additional logic delay. 

For rules for such DOT-AND connections, refer to the 
SN5401 or SN7401 data sheet. 
SN55/75108A 


SN55/75108A 


OUTPUT 


DOT-AND 
CONNECTION 


SN54/7 401 or Equivalent 


Ti cannot assume ony responsibility tor any circuits shown 
or represen! thot they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
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SYSTEMS TYPES SN55107B, SN55108B, SN75107B, SN75108B 
INTERFACE CIRCUITS DUAL LINE RECEIVERS 


BULLETIN NO. DL-S 7312062, SEPTEMBER 1973 


e Diode-Protected Input Stage for Power-Off Condition 


e Plug-In Replacement for SN55107A/SN75107A and SN55108A/SN75108A 
e “B” Versions Available Only Upon Request 


description 


The essential difference between the ‘‘A”’ and ‘‘B” versions is shown in the following schematics of the input stage: 


Vcc+ 
Vcc+ 
INPUT 
PROTECTION 
DIODES 
| 
A | 
B 
i 
{ 
“A” VERSION “B” VERSION 


The input-protection diodes are useful in certain ‘‘party-line’’ systems which may have multiple Vcc+ power supplies 


and, in which case, may be operated with some of the Vcc+ supplies turned off. In such a system, if a supply is turned 
off and allowed to go to ground, the equivalent input circuit connected to that supply would be as follows: 


daa a a pice cia bam a 


“A” VERSION “B’' VERSION 


This would be a problem in specific systems which might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. Since this is not a widespread application problem, both the ‘‘A” and ‘’B” versions will be 
available. The ratings and characteristic specifications of the ‘’B’’ versions are the same as those of the ‘’A”’ versions. 
The ‘’B” versions will only be supplied upon request. 
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RDER 10 IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


BULLETIN NO. DL-S 7311910, SEPTEMBER 1973 


LINE CIRCUITS 
featuring 


e Each Circuit Offers Choice of Open-Collector 
or Active Pull-Up (Totem-Pole) Outputs 


e Single 5-V Supply 

e Differential Line Operation 
e Dual Channels 

e TTL/DTL Compatibility 


additional features of SN55113 and additional features of SN55114 and 
SN75113 line drivers with three-state outputs SN75114 line drivers 
e High-Impedance Output State for e Designed to be Interchangeable with 
Party-Line Applications Fairchild 9614 Line Drivers 
e Short-Circuit Protection e Short-Circuit Protection of Outputs 
e = High-Current Outputs e High-Current Outputs 
e Single-Ended or Differential e Clamp Diodes at Inputs and Outputs to 
AND/NAND Outputs Terminate Line Transients 
e Common and Individual Output e Single-Ended or Differential 
Controls AND/NAND Outputs 
e Clamp Diodes at Inputs e Triple Inputs 


e Easily Adaptable to SN55114 and 
SN75114 Applications 


additional features of 
SN55115 and SN75115 line receivers 


e Designed to be interchangeable e Individual Frequency 
with Fairchild 9615 Line Receivers Response Controls 
e +15 V Common-Mode Input e Individual Channel Strobes 


Voltage Range 


e Optional-Use Built-In 130-2 
Line-Terminating Resistor 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


description 
JOR N DUAL-IN-LINE PACKAGE 
The SN55113 and SN75113 dual differential fine SB FLAT PACKAGE 
drivers with three-state outputs are designed to provide (TOP VIEW) 


all the features of the SN55114 and SN75114 line 
drivers with the added feature of driver output 
controls. There are individual controls for each 
Output pair, as well as a common contro! for both 
Output pairs. When an output control is low, the 
associated output is in a high-impedance state and the 
output can neither drive nor load the bus. This 
permits many devices to be connected together on 
the same transmission line for party-line applications. 


The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, and 
the corresponding active pull-up terminals, YP and 
ZP, available on adjacent package pins. 


1ZP 1ZS 1YS 1YP 1A 


FUNCTION TABLE 
INPUTS 


PIN 8 OF THE SB PACKAGE IS IN ELECTRICAL 
CONTACT WITH THE METAL BASE 


Ositive logic: coat 
NO ep 


Output is off when C or CC is low 


H = high level, L = tow level, X = irrelevant, Z = high impedance (off) 
tg input and 4th line of function table applicable onty to driver number 1. 


INPUT 1A 
(5) 


schematic i a 


Vcc 


NAND 
PULL-UP 
1ZP 


AND 
PULL-UP 
YP 


NAND 
SINK 
OUTPUT 
12S 


AND 
SINK 
OUTPUT 
1¥S 


COMMON OUTPUT (9) 
CONTROL CC (10) 
OUTPUT CONTROL 2C 


input 2a 1) 


(15) 


NAND PULL-UP 2ZP 
NAND OUTPUT 22S 


OUTPUT 
CONTROL 
1c 


(13) 


AND OUTPUT 2YS 
AND PULL-UP 2YP 


Vv ne Vcc bus TThese components common to both drivers. 
Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... 7V 
WNPOUENGICQGE? oko 2 85 ek Ske ak oh ee. ea oy Be? SOME “ie ae SW we es ec et ew ot ee ct SY 
Off-state voltage applied to open-collector outputs Bias Wd aS et eae Ys ee oe hate, tae Te, Ryo, at Dik vip Glos «Oe 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 2) . . ..... 2... =. 600mW 
Operating free-air temperature range: SN55113... . . . . wl —55°C to 125°C 

ONTOS a. ay. %. os ee MSc as a ee ee x OC tO 7O-C 
Storage temperaturerange . . 2...) . ek ee ee ee e))~6 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jor SB package .......2.2.2.2.2.2424. 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......2.2.2.2.2.2.2. 4... 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation of SN55113 above 70 C free-air temperature, refer to Dissipation Derating Curve, Figure 43. 


ulmi ne er 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 
SL ST 


UNIT 
MIN NOM MAX |MIN NOM MAX 


Tighavoloumseeumstlans = ee eR TM! 
Low-level output current, Io es ee 


Operating free-air temperature, Ta 0 70 


ay 


PARAMETER TEST CONDITIONSt UNIT 
Vin High-level input voltage 2 
1 fee OB VE 
V Input clamp voltage Vcc=MIN, 1y=—12mA 9 -15 09 -1.5 
Vec=MIN, Vin=Vin min] lon =—10mA] 24 — 3. 24 3.4 
VoH High-level output voltage ce i te OH Vv 
VOL ‘ : 


| 
Wl wlo 
Oo] B/o 


Vcc = MIN, Vie Viana, 
Low-level output voltage cc 1H 1H 


Oo 
N 
W 
oO 
aay 
i) 
NO 
W 
oO 
> 
S| 


Vit = Vit max, lot =40mA 


Vo Output clamp voltage Vcc = MAX, lo = —-40 mA —1.1 —1.5 
VOH=12V = 
Ta = 125°C anne 
Vcc = MAX =v ac8 uA 


Ta =25C 
VOH = 5.25 V S 
Ta =70C 


Off-state open-collector 


| 
Oloff) output current 


Off-state 
10z (high-impedance-state) 


Vcc = MAX, 
Output controls 


j=) 

+ 
N 
[o) 


output current at Vi_ max 


Input current 


A,B,C 


at maximum Vcc = MAX, V,;=5.5V 


CC 


+ 4 i+ 
0} 0 
NO ~ jo) 
| 
3 
> 


input voltage 


D rc 
Se 
30 
c $s 
at 
Oo 
as 
3 
oO 
je 
we 
O| > 
O}]* 
w 
oe) 
< 
ro) 
0 
Ul 
= 
> 
x 
< 
iT] 
© 
Lh 
< 
wo 


| 
N 


output current§ : 
: 
(both drivers) Ta =25°C Vec=7V 


Tall parameters with the exception of off-state open-collector Output current, are measured with the active pull-up connected to the sink 
output. 

tau typical values are at Ta = 25°C and Vcc = 5 V, with the exception of Icc at 7 V. 

8 only one Output should be shorted at a time. 


fo?) 
ao 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


| SN55113_— | SN75113 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX |MIN TYP MAX 


Ce 
[zi _Ouiput enable tine olowieval —_———~—*dRL = 280, See Figure S| _t@_-90_| a a0 [as | 
{HZ Output disable time from high level 


PARAMETER MEASUREMENT INFORMATION 


NANO 

OUTPUT 

CL = 30 pF 

(See Note B} NAND 


OUTPUT 


GENERATOR 
(See Note A} 


AND 
OUTPUT 
Cy. = 30 pF 


le, Sees ery ngs ZL Se Note B) ee pa ome ee aaa, 
| tienen VOM 
AND 
OUTPUT 
VoL 
TEST CIRCUIT WAVEFORMS 


FIGURE 1—tp; py and tpyL 


INPUT 


PULSE —o ee ee ee ee ome 
GENERATOR 
(See Note A) 


INPUT 


CL = WpF 


(See Note 8) OUTPUT 


180 (2 


AN 
QuUTPUT 


CL * 3 pF 
eee fee ee (See Note B) OUTPUT 
6V ee ea ee, a a a re cs ee, -l 


TEST CIRCUIT 


PULSE ee 
GENERATOR 
(See Note A) 


{See Note B} 


AND OC 
g | OUTPUT | a 
= | emt eset es | LZ —> By 
i (See Note B) , 
Ds a a Ae es St pe J 
OUTPUT ' 
me, 
ie VOL 
TEST CIRCUIT WAVEFORMS 


FIGURE 3-tz, and t, 2 


NOTES: A. The pulse generator has the following characteristics: Zo, = 50 2, PRR = 500 kHz, ty, = 100 ns. 
B. Cy includes probe and jig capacitance. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


Vo—Output Voitage—V 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


T Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 


TYPICAL CHARACTERISTICSTt 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


No load 
Ta = 25°C 


Vcc =5.5V 


a 
[ev [ 
aa cease 


V\—Data Input Voltage—V 


FIGURE 4 


OUTPUT VOLTAGE 


vs 


OUTPUT CONTROL VOLTAGE 


¥ 
Load = 500 2 to ground 
Ta = 25°C 


fed Veco =5.5V aa 


| feet 


Vi-Input Voltage (Output Control)—V 


FIGURE 6 


OUTPUT VOLTAGE 
vs 


OUTPUT CONTROL VOLTAGE 


Load = 500 2 to Vcc 
sere | 
pete TT 

1 


V —Input Voltage (Output Control)—V 


3 4 


FIGURE 8 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


Vo—Output Voitage—V 


OUTPUT VOLTAGE 
vs 
DATA !NPUT VOLTAGE 


0 1 2 3 4 
V\|—Data Input Voltage—V 


FIGURE 5 


OUTPUT VOLTAGE 
vs 


OUTPUT CONTROL VOLTAGE 


Vcc =5V 
Load = 500 22 to ground 


Vi—Input Voltage (Output Control)—V 


FIGURE 7 


OUTPUT VOLTAGE 
vs 


OUTPUT CONTROL VOLTAGE 


Load = 500 2 to Vcc 


0 1 2 3 4 
Vy—input Voltage (Output Control)—V 


FIGURE 9 


only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICSTt 


OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


oe ac a 


3.2 
VOH(IQOH = —10 mA) > 
> ag | NOHO = 10 mA) ; 
oh a 
S 2.4 K 
> ~ 
3 2.0 A 
bond =] 
3 1.6 ° 
<= 
O 1.2 
> S 
0.8 
0.4 
0 
—75 -50 -25 O 25 50 75 100 125 0 —20 -40 -60 -80 -—100 —120 
Ta—Free-Air Temperature—C |oH—Output Current—mA 
FIGURE 10 FIGURE 11 
SUPPLY CURRENT 
LOW-LEVEL OUTPUT VOLTAGE (BOTH eae 
vs 
OUTPUT CURRENT SUPPLY VOLTAGE 
> £ 
a ‘ 
8 5 
> 3 
3 > 
cy ro 
6 ° 
' | 
5 © 
> — 
0 1 2 3 4 5 6 7 8 
lo_—Output Current—mA Vcc—Supply Voltage—V 


FIGURE 12 FIGURE 13 


T Data for temperature below O0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 


DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


SUPPLY CURRENT 


(BOTH DRIVERS) 
vs 
FREE-AIR TEMPERATURE 


Vcc =5V 
Inputs grounded 


Icc—Supply Current—mA 


—75 -50 -25 0 25 50 75 100 125 


TaA—Free-Air Temperature—C 
FIGURE 14 


PROPAGATION DELAY TIMES 


FROM DATA INPUTS 
vs 


FREE-AIR TEMPERATURE 


Propagation Delay Times from Data Inputs—ns 


-—75 -50 -25 O 25 50 75 100 
Ta—Free-Air Temperature—°C 


FIGURE 16 


Icc—Supply Current—mA 


Output Enable and Disable Times—ns 


SUPPLY CURRENT 


(BOTH DRIVERS) 
vs 
FREQUENCY 


Inputs: 3-volt square wave 1 aval 
Ta = 25°C /| 
: aa 


NieZanil 
PIE Te TE 
Ht tt 


100 


Vec=5V 
Ry = 
CL = 30 pF 


80 


0.1 0.4 1 4 10 40 10 
f—Frequency—MHz 
FIGURE 15 


40 


20 


0 


OUTPUT ENABLE and DISABLE TIMES 


VS 


FREE-AIR TEMPERATURE 


Vce=5¥ 
See Figures 2 and 3 


—75 -50 -25 QO 25 50 75 100 125 
TA—Free-Air Temperature—C 


FIGURE 17 


TData for temperature below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TEXAS INSTRUMENTS 


description 


The SN55114 and SN75114 dual differential line 
drivers are designed to provide differential output 
signals with high current capability for driving 
balanced lines, such as twisted-pair at normal line 
impedances, without high power dissipation. The 
output stages are similar to TTL totem-pole outputs, 
but with the sink outputs, YS and ZS, and the 
corresponding active pull-up terminals, YP and ZP, 
available on adjacent package pins. Since the output 
stages provide TTL compatible output levels, these 
devices may also be used as TTL expanders or phase 
splitters. 


FUNCTION TABLE 


INPUTS OUTPUTS 
ey eae ee ee 2 NY 2D 


H H H H L 
ALL OTHER INPUT COMBINATIONS | L H 


H = high !fevel, L. = low level 


schematic (each driver) 


INPUTS 


oe f 


AND (3, 13) 


SINK OUTPUT 


TYPES SN55114, SN75114 


DUAL DIFFERENTIAL LINE DRIVERS 


JOR N DUAL-IN-LINE PACKAGE 
SB FLAT PACKAGE 
(TOP VIEW) 


1ZP 1ZS 1YS 1YP 


PIN 8 OF THE SB PACKAGE IS IN ELECTRICAL 
CONTACT WITH THE METAL BASE 


positive logic: 


TO 
OTHER 
ORIVER 


Vcc 


NAND 
PULL-UP 
zP 


NAND 
SINK OUTPUT 
ZA 


Ys 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


GND 


TThese components common to both drivers, 
Resistor values shown are nominal! and in ohms. 


Supply voltage, Vcc (see Note 1) 7V 
Input voltage . 2... . 2... eee ee 5.5 V 
Off-state voltage applied to open-collector outputs . . .......2.2.~. 12 V 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 2) 600 mW 
Operating free-air temperature range: SN55114 —55°C to 125°C 
SN75114 0°C to 70°C 

Storage temperature range A age UTA Ae Se Mewes ad an eee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J or SB package 300°C 
260°C 


Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation of SN55114 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 43. 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


recommended operating conditions 


UNIT 
MIN NOM _MAX| WIN’ NOM _MAX| 


Supply voltage, Vcc 45 5 5514.75 5 5.25 
High-level output current, Ioy —40 


ire Boe 
Operating free-air temperature, Ta —55 125 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN75114 


PARAMETER TEST CONDITIONSTt 
MIN TYP MIN TYP#t 


VIH High-level input voltage i ars 2 


VIL Low-level input voltage 


Input clamp voltage Vcc = MIN, y= —12mA P09 1,5) 


VI 

Vcc = MIN, Vin = Vin min,| lon = —10mA 2.4 : 
VOH _ High-level output voltage 
VOL 


MAX 
2 
4 3.4 
Low-level output voltage 0.2 0.4 
Vit = Vit max, lor =40mA 
Vo Output clamp voltage ce QO A 
1 100 
200 


= 
> 
4 
c 
7 
Ee 


Wy] © 
oO; + 


Vit = Vit max 


Vcc =MiIN, Vi = VIH min, 


o 
is 
oa 


0.2 
Vec=MAX, Ig=—40mA, Ta = 25°C = 
7 
VoH = 12V aati ce 
Ta=iee [| ~~«OO 


| 
—_ 
on 


41 
Off-state open-collector 
1 


lOloff) 


output current 


Ta = 25°C 
VOH = 5.25 V 
Ta = 70°C 


=) 

=) 
= 
> 


Input current at 


ly ; : Vcc = MAX, V,=5.5V 
maximum input voltage 


NH High-level input current {Vcc = MAX, V,=2.4V 


Ne Low-level input current |Vcc = MAX, V;=04V 


Short-circuit 
los Vcc = MAX, Vo =0 —40 -90 -—120 
output current 8 
' Supply current Inputs grounded, No toad, Vcc = MAX 37 
a (both drivers) Ta = 25°C Vcoc=7V 47 
TAU parameters, with the exception of off-state open-collector output current, are measured with the active pull-up connected to the sink 


output. 
tau typical values are at T, = 25°C and Vcc = 5 V, with the exception of Iqc at 7 V. 


-—40 -90 —120 


oO 
oO 


37 50 


a 
oa 


Sonly One output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


N751 
PARAMETER TEST CONDITIONS | __SNs6114_ walled UNIT 
MIN TYP MAX] MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output Cy = 30pF, | 1520 | 15 30 | ons | 
tpHL Propagation delay time, high-to-low-level output See Figure 18 11 20 11 30 | ons | 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 


Y 
AND OUTPUT 


Cy = 30 pF 


8 ly (See Note B) 


PULSE 
GENERATOR 
(See Note A) 


Z 


NAND OUTPUT OUTPUT 


CL = 30 pF 
i ‘ (See Note B) 


Zz 
OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zouyt = 50 2, ty, = 100 ns, PRR = 500 kHz. 
B. Cy, includes probe and jig capacitance. 


FIGURE 18—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 


DATA INPUT VOLTAGE DATA INPUT VOLTAGE 


V —Data Input Voltage—V 


Vo-—Output Voitage—V 
VoQ—Output Voltage—V 


V,—Data Input Voltage—V 


FIGURE 19 FIGURE 20 


HIGH-LEVEL OUTPUT VOLTAGE 
VS 
OUTPUT CURRENT 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


> 7 0.3 
% ra 
2 g 
5 $ 
2 3 02 
3 5 
- fo) 
3 
> > 0.1 Wa 
racaee 
ale Wie sine sles 
0 
0 -20 -40 -60 -80 -100 -120 0 10 2 3 40 50 60 70 80 
IoH—Output Current—mA to_—Output Current—mA 
FIGURE 21 FIGURE 22 


tData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. : 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSTt 


OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


i 
: é 
5 - 
a = 
3 8 
Ss c 
> 2 
i 
ie) 
cd ° 
a 
Voctlo: = 40 mA) 
ie ce a oe Oo 
-75 -§0 -25 0 25 5O 75 100 125 
Ta—Free-Air Temperature—"C 
FIGURE 23 
SUPPLY CURRENT 
(BOTH ORIVERS) 
vs 
SUPPLY VOLTAGE 
< 
E 
| 
€ 
2 
5 
(3) 
> 
a 
a 
3 
f 
1S) 
2 
0 1 2 3 4 5 6 7 8 
Vcc—Supply Voltage—V 
FIGURE 25 
SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 
FREE-AIR TEMPERATURE 
Vcc =5V 
Inputs grounded 
Outputs open 
r < 
I € 
§ uy 
£ c 
= e 
3 e 
=) 3 
3 = 
g a ae 
§ 
[S) 
8 8 


-75 -50 -25 
Ta—Free-Air Temperature—°C 


0 


FIGURE 26 


t Data for temperatures below o°c and above 70°C are applicable to SN55114 circuits only. These parameters were measured with the active 


pull-up connected to the sink output. 


4-36 TEXAS INSTRUMENTS 


-75 -50 -25 0 


0.1 1 


PROPAGATION DELAY TIMES 
vs 


FREE-AIR TEMPERATURE 


a 
nia 
ae 
ae 
allt 
ae 
na 
me 


76 
ae en Temperature—"C 


100 125 


FIGURE 24 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 
FREQUENCY 


10 100 
f—Frequency—MHz 


FIGURE 27 


TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


description SB FLAT PACKAGE 


The SN55115 and SN75115 dual differential line (TOP VIEW) 
receivers are designed to sense small differential ; nese 

signals in the presence of large common-mode noise. YF SUOR 2 CONT 
These devices give TT L-compatible output signals as a 
function of the polarity of the differential input 
voltage. The open-collector output configuration 
permits the wire-AND connection with similar 
outputs (such as SN5401/SN7401 TTL gates or other 
SN55115/SN75115 line receivers). This permits a 
level of logic to be implemented without extra delay. 


JOR N DUAL-IN-LINE PACKAGE 


The output stages are similar to TTL totem-pole WS WPT ee 
outputs, but with the sink outputs, 1YS and 2YS, CONT 
and the corresponding active pull-up terminals, 1YP PIN 8 OF THE SB PACKAGE IS IN ELECTRICAL 


CONTACT WITH THE METAL BASE 


and 2YP, available on adjacent package pins. The 
frequency response of each channel may be easily 
controlled by a single external capacitor to provide 
immunity to differential noise spikes. A strobe input FUNCTION TABLE 
is provided for each channel. With the strobe in the 
low level, the receiver is disabled and the outputs are 
forced to a high level. 


H=V, 


INPUT 
L Xx H 
: 
H H L 


Ving min or Vip more positive than V7}, max 


2 
L = Vy < Vi_ max or Vip more negative than Vy_ max 


schematic (each receiver) = irrelevant 


RESPONSE- 
TIME 
Ry STROBE CONTROL 


: Vcc bus 
Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
input voltage at A, B, and RT inputs 
Input voltage at strobe input... 2. ee ee ees 
Off-state voltage applied to open-collector outputs . . . . . . . se. ess 
Continuous total dissipation at (or below 70°C free-air temperature (see Note 2) 
Operating free-air temperature range: SN55115 
SN75115 
Storage temperature range . . . . - ee ee ee ee 
Lead temperature 1/16 inch from case for 60 seconds: J or SB package 
Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. For operation of SN55115 above 70°C free-air temperature refer to Dissipation Derating Curve, Figure 43. 


TEXAS INSTRUMENTS 


. 7 
+25 V 

55V 

14V 

. . . 600 mW 
—55°C to 125°C 
. O°Cto 70°C 
—65°C to 150°C 
300°C 

260°C 


TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


recommended operating conditions 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN75115 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP? MAX |MIN TYPE MAX 
VrH8 Differential input Vavoay ' Siemans Assets y 
TH high-threshold voltage Sa OL IC 
AN, ; = Vv 
Vv 


[—sussiis ___[__snvetis 


7 


¢c 
z 
= 


- 
ao 
o 
a 
ND 
a 


jo) 
~ 
oS 


seo} ay | 
Vrs Differential input y ver ey an ‘ 
= =—5m m 
TL low-threshold voltage oO OH Ic 
Common-mode 


Ta = MIN 2.2 


Ta=25C | 2.4 3.4 : 3.4 V 
TA=MAX | 2.4 


VICR 


input voltage range 


High-level strobe 


L 


Vv 
1H(strobe) input voltage 


Low-level strobe 
Vit(strobe) 


b 


input voltage 


Vcc= MIN, Vip = —0.5V, 


High-level output volta 
: e _ 1OH = —5 mA 


VOH 


NEN|% N 
HL ALA 


Vcc = MIN, Vip =0.5V, 
lot = 15mA 


o 
N 
N 


VOL Low-level output voltage 0.4 0.22 0.45 


Ta =MI 
Ta = 25°C 
Ta = MAX 


Vec = MIN, Vip =—0.5V, |T, =25°C 
ISH High-level strobe current a a S 
Vstrobe = 4-5 V Ta = MAX 
Vcc= MAX, Vip=0.5V, j 
Is. Low-level strobe current TaA=25C —1.15 —2.4 —1.15 -—2.4] mA 
Vstrobe = 0.4 V 


Response-time-control Vcc = MAX, Vip =0.5V, a 
y es ie Ta = 25°C |-1.2 


2 


Vcc = MAX, V,=0.4V, 
Other Input at 5.5 V 


—0.5 —0.7 
—0.7 


mA 


Low-level input current —0.5 —0.7 


E 
> 


| 
° 
NIN 


14, '12 


. 
ms 
i. 
N 
W 
‘s 
E re, 


current (Pin 4 or Pin 12) VRc=0 
Vcc = MIN, VoH=12V, | Ta = 25°C 
Vip = —4.5 V Ta = MAX 
Vcc = MIN, VOH = 5.25 V, | Ta = 25°C 


Vip = —4.75 V Ta = MAX 


Line-terminating é 
RT ; Vec=5V Ta =25C 
resistance 
Short-circuit Vcc =MAX, Vo=9, . 
los Ee oe Ta = 25°C 
output current Vip =—0.5V 
cc 


Supply current Vcc = MAX, Vip =0.5V 


Off-state open-collector 


I 
Oloff) output current 


> 


_ 
ie) 
Oo 
= 
lop) 
~ 
h 
= 
wW 
jo) 
= 
J 
© 


77 


—15 —40 -—80 


N 
jo) 
jo) 


° 


+ 
> 
N 
v1 
i?) 
w 
N 
on 
°o 


(both receivers) Vic =0 


TUnless otherwise noted Vstrobe = 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. 

Fan typical values are at Voc =5 V, Ta = 25°C, and Vic = 0. 

8 Differential voltages are at the B input terminal with respect to the A input terminal. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


switching characteristics, VCC = 5 V, CL =30pF, TA =25°C 
| SN55115_— SN75115 
TEST CONDITIONS UNIT 


Ry. = 3.9 k®, See Figure 28 18 50 18 75 | ns | 
Ry = 390 2, See Figure 28 20 50 20 «75 | ns | 


PARAMETER MEASUREMENT INFORMATION 


PARAMETER 


tpL Propagation delay time, low-to-high-level output 


tpH _ Propagation delay time, high-to-low-level output 


OPEN 24V 5V <5ns—el —> be <5 


| 
1 
DIFFERENTIAL 
1 


INPUT : N 
10% { | _3V 
GENERATOR Vo | 
(See Note A) _— ke tPHL 
Cy = 3 pF | 
T (See Note 8) 
— l 
TIME CONTROL 7 OUTPUT 
OPEN 
TEST CIRCUIT WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zout = 50 2, PRR = 500 kHz, ty = 100 ns. 
B. C, includes probe and jig capacitance. 


FIGURE 28—PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICST 


INPUT CURRENT 
vs 


INPUT VOLTAGE 


Vcc =5V 
Input not under test at 0 V 


aan 
BERUE7A000 
CCE 


BBZARRRREE 
WALLET 


—25—20-15-10 -5 O 5 10 15 20 25 
Vi—Input Voltage—V 


—2 


1;—Input Current—mA 
° 


4 


FIGURE 29 


TData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. 


TEXAS INSTRUMENTS 


TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSTt 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE 


No load 
Ta = 25°C 


gpesac = ae 
I 


> > 
fi $4 tH | | |vec-svi 
8 z 
$ $ 
=f 5 3 
a a 
5 5 
12) 
9 1 2 
2 > 
1 
'¢) LS A SS TS NE, 
—75 -50 -25 0 25 50 75 100 125 —25—-20-15-10 -5 O 5 10 15 20 25 
Ta—Free-Air Temperature—°C Vic—Common-Mode Input Voltage—V 
FIGURE 30 FIGURE 31 
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


Vip =—-0.5 V 


VOH—High-Level Output Voltage—V 


SRR aaa 


VoL—Low-Level Output Voltage—V 


eo ae ee Nt 

pit tT TT 
\ 

—20 —30 —40 —50 

1OH—High-Level Output Current—mA 1OL—Low-Level Output Current—mA 


FIGURE 32 FIGURE 33 


TData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55115, SN75115 


DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


Vcc =5V 


OUTPUT VOLTAGE 


Vs 
DIFFERENTIAL INPUT VOLTAGE 


Vcc =5.5V - Load = 2kQ to Vcc 


Load = 2k922to VCC ) Ta = 25°C 


Ean , Lvecsév [| 
LETTE LT 
mm | 


Ta = —55°C 


3 
Brot 
2 


e 
LEEUW Eee 
LETT 


—0.1 0 0.1 0.2 
Vip—Differential Input Voltage—V 


Vo—Output Voltage—V 
VoQ—Output Voltage—V 
w 


—0.1 0 0.1 0.2 
Vip—Differential Input Voltage—V 


FIGURE 34 FIGURE 35 


OUTPUT VOLTAGE 
vs 


STROBE INPUT VOLTAGE 


OUTPUT VOLTAGE 
vs 


STROBE INPUT VOLTAGE 


No load 
Vip = 0.5 V 
Ta =25°C 


Vcc =0.5V 
No load 


Vo—Output Voltage—V 
Vo—Output Voltage—V 


0 1 2 3 4 
Vstrobe—Strobe Input Voltage—V 


Vstrobe—Strobe Input Voltage—V 


FIGURE 36 FIGURE 37 


tData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 


TEXAS INSTRUMENTS 4-0 


TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSt 


SUPPLY CURRENT SUPPLY CURRENT 
(BOTH RECEIVERS) (BOTH RECEIVERS) 

vs Vs 
SUPPLY VOLTAGE FREE-AIR TEMPERATURE 


t B INPUT AT Vcc Ps 
s A INPUT ATO V i 
c c 
e a 
3 5 
oO Ss) 
> a 
a a 
Q. a 
4 3 
* x 
4 oO 
2 a 
B input at 5.5 V 
A input at 0 V 
0 1 2 3 4 5 6 7 8 —75 -50 -25 0 25 50 75 100 125 
Vcc—Supply Voltage—V- Ta—Free-Air Temperature—°C 
FIGURE 38 FIGURE 39 
PROPAGATION DELAY TIMES MAXIMUM ree are FREQUENCY 
vs 
FREE-AIR TEMPERATURE RESPONSE-TIME-CONTROL CAPACITANCE 
10M pe 
=: 
is OSG 
2 Sim LLL 
. S == == 
wn a = oe mel fa 
2 2 a el me 
Ee ve 
r 2 100k fats tJ 
© 3 4 
a L as 
a 5 MS al 
6 © 10k Eade 
& 5 -—F 
Lo?) +4] 
é ae == 
° is) 
a = 1k 
a Input: —0.5 V to 0.5 V square wave 
mS Ta = 25°C 
100 
—75 -50 -25 0 25 50 $75 100 125 0.001 - 0.01 0.1 1 10 
Ta—Free-Air Temperature Response-Time Control Capacitance—yF 
FIGURE 40 FIGURE 41 


tData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


TYPICAL APPLICATION DATA 


r= 3° SS] ' oe ie 5 
' 
va 
on! 
‘ 
| 
a 
LOCATION 1 ee ~~ LOCATION 6 
“sats ! SoS 
Le a es ee | es ees cs | 
LOCATION 2 LOCATION 4 
TWISTED 
PAIR 


ah SN75113 DRIVER 


SN75115 RECEIVER 


TA capacitor may be connected in series with Zo to reduce power dissipation. 


FIGURE 42—BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 


THERMAL INFORMATION 


SN55113, SN55114, SN55115 
DISSIPATION DERATING CURVE 


SERIES 75 SERIES 55 
MAX Ta MAX Ta 


e ii 
HPN 


CCCPNCE NCE 
CCEA 
SARRRREENSi) 


PKG DERATE FROM 
6.4 mW/°C 
J, JB, N10.4 mw/°C 


Maximum Continuous Dissipation—mW 


20 30 40 50 60 70 80 90 100110120 130 
Ta—Free-Air Temperature—C 
FIGURE 43 


Ti cannot assume any responsibility for any circuits shown 


or represent that they are free from patent infringement. TEXAS INSTRUM ENTS 


AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 4-43 
ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SYSTEMS TYPES SN55121, SN55122, SN75121, SN75122 
INTERFACE CIRCUITS DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


BULLETIN NO. DL-S 7312049, SEPTEMBER 1973 


LINE CIRCUITS 


e Designed for Digital Data Transmission over Coaxial Cable, Strip Line, 
or Twisted Pair 


e Designed for Operation with 50-Q to 500-2 Transmission Lines 
e TTL Compatible with Single 5-V Supply 


additional features of SN55121, SN75121 additional features of SN55122, SN75122 
line drivers line receivers 
e Plug-In Replacement for Signetics 8T13 e Plug-in Replacement for Signetics 8T 14 
e 2.4-V Output at IOH = —75 mA e Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e High Speed... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
e Short-Circuit Protection e Independent Channel Strobes 
e AND-OR Logic Configuration e Input Gating Increases Application 
e High Speed. . .Maximum Propagation Delay Flexibility 
Time = 20 ns e Fanout to 10 Series 54/74 Standard Loads 
SN55121, SN75121 SN55122, SN75122 
JORN JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


Vcc 1S 


description 


The SN55121, SN75121 dual line drivers and the SN55122, SN75122 triple line receivers are designed for digital data 
transmission over lines having impedances from 50 to 500 ohms. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN55121, SN75121 will drive terminated lines such as coaxial cable 
or twisted pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. 
Output short-circuit protection is provided by an internal clamping network which turns on when the output voltage 
drops below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be 
used during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN55122, SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin for single-ended 
systems. The high impedance of this input presents a minimum load to the driver and allows termination of the 
transmission line in its characteristic impedance to minimize line reflection. An open line will affect the receiver input 
as would a low-level input voltage and the receiver input can withstand a level of —0.15 volt with power on or off. The 
other inputs are in TTL configuration. The S input must be high to enable the receiver input. Two of the line receivers 
have A and B inputs which, if both are high, will hold the output low. The third receiver has only an A input which, if 
high, will hold the output low. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55121, SN75121 FUNCTION TABLE 


INPUTS OUTPUT 
F Y 


Cc D CE 


SN55122, SN75122 FUNCTION TABLE 
H = high level INPUTS OUTPUT 


L = low level 


X = irrelevant 


ALL OTHER INPUT 
COMBINATIONS 


TB input and last two lines of the function table are appticable 
to receivers 1 and 2 only. 


~ he 7 


1 
vec (16) 


TO OTHER 800 {2 58 0) 
RECEIVERS \v/ 


poo — - 


as 
% 5 115.411) 


SN55121, SN75121 schematic (each driver) 


(16) 


Vcc 


TO OTHER 
LINE DRIVER 


GND 


TO OTHER 
LINE ORIVER 


SN55122, SN75122 schematic (each receiver) 


13,7,9 
( ) Y 


fire af 
(8) 
GND (1, 5, 12) 
TO OTHER g (2.6) _ 
RECEIVERS 


\/. - - Vec bus 


is input is provided for receivers 1 and 2 only. 
Resistor values shown are nominal. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55121, SN75121 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2. 2 2 2. 6V 
INPUTWOUdGe Sec erm ee ee Oe A EN Boe oe ee oe Ses oe md Ge ee Bae Ue 6V 
Output voltage et ee ae ee ee ee pe ge. GS ct oe ep ee, Ue ee. he : 6V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ...... 2... . . 800mW 
Operating free-air temperature range: SN55121 . . 2... ee ee ee) 55°C to 125°C 

SNISI2 I Gy ps ue 4. Ge, a ee A ee ee, HO Cis C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .......2.2.2.2.2.2.2.4.. =. ~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ..........2.2.2.2202242.,4 260°C 


SN55121, SN75121 recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCC ww ww 4.75 5 5.25 Vv 

High-level output current, IOH «ww ww ee —75 mA 

Operating free-air temperature, Ta: SN55121 . . 2... 5B 125 °C 
GNISU2E bs te 0.6 8 es Ps ae te Be ae ) 75 =°C 


SN55121, SN75121 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


a 
= , | 


MIN MAX | UNIT 
V(BR)| Input breakdown voltage Vcc=5 Vv. }=10mA 55 000 
VoH High-level output voltage ViH=2V, 19H = —75 mA, See Note 3 


Vcc =5V, ViIH =4.5V, VOH =2V, 
1OH High-level output current is 
Ta =25C, See Note 3 


1IOL Low-level output current ViL=08V, Vor =04V, See Note 3 
'Oloff) Off-state output current 


NH High-level input current Vy~=4.5V a.) 
7 Vy = 


[i _towveinputcurens SOV 


SN55121, SN75121 switching characteristics, VCC = 5 V, TA = 25°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 3. 
3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 


N 
o 


on} o 
oa c=) 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55122, SN75122 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... . ee ee ee) 6B 
Input Voltage: impute OS ee Ee ee oS OR el ee ee a ce he Rw Se OK ce ee 6V 
AB Or SINPUE so .$-40 eb ks ee ws eo alas we Se Reh a we ae SEV 
Output voltage Or i, ile Oe wa ae Ot Ge. hee oh Bae eh ee ele he ov ck ve oe Hte atcea ee 6V 
Output current Sp pte fe a clans Ot ay OS, aah ‘fat’, aN ge ap tie Nee Gach Bes ah eige ate. ee ak es oe : +100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......... . 800mWw 
Operating free-air temperature range: SN55122 . . . . . . . ew ew.) 655°C to 125°C 
SN/S122 55. a. oh Ue GO ke gh er ee we eo owas me. OCHO TS C 
Storage temperaturerange ... .. . 2. ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for GEO seconds: Jpackage . .......2.2.2.2.2.2.4.2. +. 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........2.2.2.2.2.2.2. 2. . 260°C 
SN55122, SN75122 recommended operating conditions 4 
MIN NOM MAX UNIT 
Supply voltage, VCC. ww we kk 4.75 5 5.25 Vv 
High-level output current, |IQOH «2. we ee —500 pA 
Low-level output current, IOQL «6 eee ee 16 mA 
Operating free-air temperature, Ta: SN55122, . . . ) Ww 8B 125 °C 
SNZ5122.- 6 hoe Died Ge aa Art wee eS i) 75 °C 


SN55122, SN75122 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX 


VIL Low-level input voltage A,B,R, or S a: 
VT4+-VT_ Hysteresist 2 ee Vec=5V, Ta = 25°C j 
vi Input clamp voltage Vec=5V,__=—12mA ee) 


Vi(BR)I Input breakdown voltage Vec=5V, 4)=10mMmA BIS ea 


VIH=OV, Vit =90.8V, Ion = —500 yA, 
See Note 3 
Vi(a) = OV, 


VOH High-level output voltage 


Vi(B) = OV, Viisy= 2, 
Vi(R) = 1.45 V (See Note 4), !oH = —500 pA 
VIH=2V, Vit =0.8V, lot = 16 mA, 
See Note 3 
Vita) = OV, 


VOL Low-level output voltage 


Vi(B) =9OV, Viisy =2V, 
Vi(R) = 1.45 V (See Note 5), Io, = 16mMA 


03 0.6 
2.6 
| eR TAB oS | vi=45V eee) 
igh-level input current 
i ee PR | W=38V : 
ie Low-level input current A,B, ors V,;=0.4V 


los Short-circuit output current? Vcc =5V, Ta = 25°C /-50 = 100 
lcc Supply current Vcc = 5.25V 


THysteresis is the difference between the positive-going input threshold voltage, V+, and the negative-going input threshold voltage, V7_. See 
Figure 5. 
ENot more than one Output should be shorted at a time. 
NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 3. 
3. The output voltage limits are guaranteed for any appropriate combination of high and low inputs specified by the function table 
for the desired output. 
4, Receiver input was at a high level immediately before being reduced to 1.45 V. 
5, Receiver input was at a low level immediately before being raised to 1.45 V. 


Da ae ee 


TEXAS INSTRUMENTS ire 


TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


SN55122, SN75122 switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
tpLH Propagation delay time, low-to-high-level output from R input Soa cad | 200 | 
ee Figur 
tPHL Propagation delay time, high-to-low-level output from R input : a 


PARAMETER MEASUREMENT INFORMATION 
—ei alias 5 ns ol jo— < Sons 


3V Vcc 


PULSE 
GENERATOR 


(See Note A) OUTPUT tpLH —+—>| 


CL 
(See Note B) 


—— | OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 1—SN55121, SN75121 SWITCHING TIMES 


Vcc 2.6V 
84.52 


1N3064 
OUTPUT 


5k 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN55122, SN75122 SWITCHING TIMES 
NOTES: A. The pulse generators have the following characteristics: Zou, ~ 50 92, tw = 200 ns, duty cycle = 50%. 
B. C1 includes probe and jig capacitance. 


THERMAL INFORMATION 
DISSIPATION DERATING CURVE 


Bae 
Ee) ENG 
att 


PKG DERATE FROM 
JN = 10.4 mw/°C 73°C 


Maximum Continuous Dissipation—mW 


20 30 40 50 60 70 80 90 100 110120 130 


Ta—Free-Air Temperature—C 
FIGURE 3 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN55121, SN75121 SN55122, SN75122 
OUTPUT CURRENT OUTPUT VOLTAGE 
vs vs 
OUTPUT VOLTAGE INPUT VOLTAGE 


3.5 |No load 
rare TU LL 
<{ 3.0 
tee ELT LT 
) S 
ra 3o 2.5 
rT) = 
Bch d te AL, 
oO ~ 2.0 
RRR IEE 
= 345 
: a 
O 
2 > 1.0 
0.5 
0 
005 115 2 25 3 35 4 45 5 0 02 04 0608 1 12 141618 2 
Vo—Output Voltage—V Vj—Input Voltage—V 
FIGURE 4 FIGURE 5 


TYPICAL APPLICATION DATA 


1/3 SN55122 a . Sey 
input T+ Vr 
VIL 


{ 
| 
—--v 
| | v2 SNSBI21_ | o 
1/2 SN55121__ OUTPUT 
zp a VOL 


eee ee ee oo 


75-2 COAXIAL 
75-2. COAXIAL CABLE 


CABLE 


105 
1,2 
| 4v2_snssi21_ | 


—_— ee eee awe ew owe 


The high gain and built-in hysteresis of the 
SN55122 and SN75122 line receivers enable 
them to be used as Schmitt triggers in squaring 
-—-— ear er up puises. 


FIGURE 6-SINGLE-ENDED PARTY LINE CIRCUITS FIGURE 7—PULSE SQUARING 


SSS a EL LL, Ea EE BL I I IS IE I ES EE SITET TIES 


Ti cannot assume ony responsibility for any circuits shown 


or represent thot they are free from patent infringement. TEXAS INST RUM ENTS 
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DER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SYSTEMS TYPES SN75123, SN75124 
INTERFACE CIRCUITS DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


BULLETIN NO. DL-S 7312043, SEPTEMBER 1973 


LINE CIRCUITS 
e Meet IBM System 360 Input/Output Interface Specifications 
e Operate from Single 5-V Supply 
e TTL Compatible 


additional features of SN75123 line driver additional features of SN75124 line receiver 
e Plug-In Replacement for Signetics 8T23 e Plug-In Replacement for Signetics 8T24 
e 3.11-V Output at IOH = —59.3 mA e Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e High Speed... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
e Short-Circuit Protection ¢ Independent Channel Strobes 
e AND-OR Logic Configuration e Input Gating Increases Application 
Flexibility 
SN75123 SN75124 
JORN JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


description 


The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the 
input/output interface specifications for 1BM System 360. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN75123 will drive terminated lines such as coaxial cable or twisted 
pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. Output 
short-circuit protection is provided by an internal clamping network which turns on when the output voltage drops 
below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be used 
during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended systems. 
An open line will affect the receiver input as would a low-level input voltage and the receiver input can withstand a Jevel 
of —0.15 volt with power on or off. The other inputs are in TTL configuration. The S input must be high to enable the 
receiver input. Two of the line receivers have A and B inputs which, if both are high, will hold the output low. The 
third receiver has only an A input which, if high, will hold the output low. 


ec 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


SN75123 FUNCTION TABLE SN75124 FUNCTION TABLE 


INPUTS OUTPUT INPUTS OUTPUT 
AB CODE Y Y 
H 


H = high level 
L = low level 
X = irrelevant 


Iz 


ALL OTHER INPUT 
COMBINATIONS 


TB input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


SN75123 schematic (each driver) 


(16) 


Vcc 


TO OTHER 
LINE DRIVER 


GND 


TO OTHER 
LINE DRIVER 


SN75124 schematic (each receiver) 


Vcc (16) 


TO OTHER 58 0 


a 14.3, 10) Ls 
(13,7,9) | 


15,4,11 
(8) 
ene (1,5, 12) 
TO OTHER pg £2. 6)F 
RECEIVERS 
m Vcc bus 


£8 input is provided on receivers 1 and 2 only 
Resistor values shown are nominal 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


SN75123 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2. w 6 ee a ee 7V 
InpULVOltages oie a 8. ch oe eee SS bee we Ge ee ee ae ee Le ee es Se A 
Output voltage Se, eh, ED) ee CaP OG Be a Oh Be we we ee SS ea Re Oe A et ee OS 7V 
Continuous total dissipation. 2. 6 6 ee ee ee ee ee eee. 800 mW 
Operating free-air temperature range...) 1 we ee O°C to 75°C 
Storage temperaturerange . 2 1 ee ee ee eee 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage  ......... 2... 2.2454. 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . 2. 2. ee ee ee 260°C 


SN75123 recommended operating conditions 


MIN NOM MAX UNIT 


supplyvoltage, VCC «4%. & oe ee A eee gd wd ee a RE eS 4.75 5 5.25 V 
High-level output current, IOH «| we —100 mA 
Operating free-air temperature, TA . . 2. - 2. ee ee ee ee 0 75 °C 


SN75123 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
1 


<j< 


Vi Input clamp voltage Vec=5V, ly=—-12mA i) 
ViBR)I Input breakdown voltage Vec=5V, y= 10mA ES ae Fa) 
Vee=5V, Vin=2V, [Tan 25°C 
VOH High-level output voltage ce i” a 3 " 
oH = ~59.3 mA, See Note 2 Ta = 0°C to 75°C 


Vec=5V, ViH =4.5V, VoH=2V, 
10H High-level output current ee di ee —100 —250 ES 
VOL 


<j< 


< 


Ta = 25°C, See Note 2 


Low-level output voltage Vit = 0.8 V, lot = —240 uA, See Note 2 Pe sae 


\Oloff) Off-state output current LA 
ha __High-evel input current 0 


los Short-circuit output current Vcc =5V, Ta = 25°C 
2 


| Suppl * autour high Vec=5.25V,  Allinputs at 2V, d 
u current, outputs hi 
a oa 4 : Outputs open 


Outputs open 


ICCL Supply current, outputs low 


SN75123 switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tpLH Propagation delay time, low-to-high-level output R_=502, Cy =15pF, 12 20 Foe | 


tpHL Propagation delay time, high-to-low-level output See Figure 1 12 20 
tpLH Propagation delay time, low-to-high-level output R_=502, Cy, = 100pF, 20 35 


See Figure 1 15 25 
NOTES: 1. Voltage values are with respect to network ground terminal. 


2. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 


tpH~_ Propagation delay time, high-to-low-level output 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


SN75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2 2 6 eee ee ee OTN 
Input voltage: Rinputwith Vccapplied 2. 2). 7V 

Rinput with Vcc notapplied 2. 2 ee ee ee ee) 6B 

Ke B-eOPSMOUt W626 GAA 2 a OS SEE EPA ES EE EE DE SA SOY 
Outputvoltade: sf ba: os Ges ee we Ew RY Oe TOR a ee eine ee ER Ae 7V 
Oudtpureurrent.. 2° q. -ao Se. bs eS we es ee aR ee es Pe nee od ce te ae +100 mA 
Continuous total dissipation. 2. 1. 6. ee ee ee ee ee ee. BOO MW 
Operating free-air temperaturerange . 2). 1 ee ee ee ee OPC to 75°C 
Storage temperaturerange . 2. 1 ee ee ee 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package . . . 2... 1 1 eee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . .. .. 2... ee ee ee 260°C 


SN75124 recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage; VEC: «2.2.6 Mo WAS ae GS boa we Ge A es 4.75 5 56.25 V 

High-level output current, IOH 6 6 —800 pA 
Low-level output current, IQOL 6 6 ee 16 mA 
Operating free-air temperature, TA - - 6 6 ee ee ee 0 75 ic & 


SN75124 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 
MIN TYP _ MAX 


; A,B, or S 
ViH High-level input voltage V 
L 


{ 
‘ A,B, orS 
Vi Low-level input voltage 0.7 


VT+-VT_— Hysteresist 
Vy Input clamp voltage A,B,orS | Voc =5V, ty=—12mA | Vv 
ViBR)I Input breakdown voltage A,B,orS | Voc=5V, 1}=10mA | Vv | 


Vin =V i Vip = Vipmax, 1 = —800 yA, 
VOH High-level output voltage 1H We ciee IL i On 
See Note 2 
Vin = Vie min, Vip = Vipmax, 
VOL Low-level output voltage is " a . 
I Input current at 
maximum input voltage 


See Note 2 
| ; 
WH High-level input current 


—_ 
wi] NS 
< 


< 


< 


NO 
oO 


< 


< 


3};3] © 


A,B,orS | Vj=4.5V 
lin Low-level input current A,B, orS 


tHysteresis is the difference between the positive-going input threshold voltage, V7, and the negative-going input threshold voltage, V7_. See 
Figure 4, 
tNot more than one output should be shorted at a time. 


SN75124 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


tpLH Propagation delay time, low-to-high-level output from R input 20 30 
See Figure 2 | 
tPHL Propagation delay time, high-to-low-level output from R input 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 


= 
~ ~J 
N ° 


TEXAS INSTRUMENTS a 


TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 


VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1—SN75123 SWITCHING TIMES 


Vcc 2.6V 


84.52 


1N3064 


OUTPUT 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN75124 SWITCHING TIMES 


NOTES: A. The pulse generator has the following characterisitcs: Zout © 50 &, ty, = 200 ns, duty cycle = 50%. 
B. Cy includes probe and jig capabitance. 


ae a Bn eR eee 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


TYPICAL CHARACTERISTICS 


SN75123 SN75124 
OUTPUT CURRENT OUTPUT VOLTAGE 
vs vs 
OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE 


—300 


MELE: TL ELEL 
< > 
ae IN | 
; —200 I @ 
re S) 
3 —150 \ a 
eS 5 
5 -100 7 
7 Cee EEA LL 
les 
005 115 225 3 35 4 45 5 0 0204 0608 1 1.2 14 1618 2 
Vo—Output Voltage V Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 


TYPICAL APPLICATION DATA 


00 w>Y 


95-2 COAXIAL CABLE 


Tn Mm 


| 
| 
1/3 SN75124 | 


FIGURE 5 


TI cannot assume any responsibility for any circuits shown 


or represent that they are free from patent infringement. TEXAS INST RUM ENTS 


XAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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SYSTEMS TYPES SN55138, SN75138 
INTERFACE CIRCUITS QUAD BUS TRANSCEIVERS 


BULLETIN NO. DL-S 7312046, SEPTEMBER 1973 


e Single 5-V Supply e High-Speed Operation 


e High-Input-lmpedance, e 100-mA Open-Collector Driver Outputs 
High-Threshold Receivers 


@ Common Driver Strobe 


e TTL/DTL Compatible Driver and 
Strobe Inputs with Clamp Diodes 


e Four Independent Channels 
e TTL Compatible Receiver Output 


e Available in Plastic or Ceramic 16-Pin 
Dual-In-Line Packages 


description 


The SN55138 and SN75138 quad bus transceivers are 
designed for two-way data communication over JOR N 

single-ended transmission lines. Each of the four DUAL-IN-LINE PACKAGE (TOP VIEW) 
identical channels consists of a driver with TTL 
inputs and a receiver with a TTL output. The driver 
output is of the open-collector type, and is designed 
to handle loads of up to 100 milliamperes (50 ohms 
to 5 volts). The receiver input is internally connected 
to the driver output, and has a high impedance to 
minimize loading of the transmission line. Because of 
the high driver-output current and the high receiver- 
input impedance, a very large number (typically 
hundreds) of transceivers may be connected to a 
single data bus. 


The receiver design also features a threshold of 
2.3 volts (typical), providing a wider noise margin 
than would be possible with a receiver having the Positive logic: B = DS, R=B 
usual TTL threshold. A strobe turns off all drivers Each bus terminal, B, is a driver 
(high impedance) but does not affect receiver opera- output and a receiver input. 
tion. These circuits are designed for operation from a 
single five-volt supply and include a provision to 
minimize loading of the data bus when the power-supply voltage is zero. The SN55138 is characterized for operation 
over the full military temperature range of —55°C to 125°C; the SN75138 is characterized for operation from O°C to 
70°C. 


FUNCTION TABLE (TRANSMITTING) FUNCTION TABLE (RECEIVING) 


INPUTS | OUTPUTS INPUTS _| OUTPUT 
[SB D| R 


L H L H H H x L 
L L H L H L x H 


H = high level, L = low level, X = irrelevant 
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TYPES SN55138, SN75138 
QUAD BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6 6 we ee ee ee OTN 
leput Voltage “jf ale .<, oti AEROS wo mk we & Ree a a EN 2 es 5.5V 
Low-level output current into the driver output 2 2 2 2 ww ee 150 mA 
Operating free-air temperature range: SN55138 . . 2. 2. ee ee ee —55°C to 125°C 

GN75196 5 wh oe See ae eg ae RE Ew YS oe OCI TOC 
Storage temperature range 2. 2. we —65°C to 150°C 


NOTE 1: Voltage values are with respect to both ground terminals connected in parallel. 


recommended operating conditions 


Be MIN NOM MAX 
Supply voltage, Vcc 4.5 5 5.5 
[Driver output | (100 
ee ee | Receiver output [| 16 
eceiver outpu 
—55 125 


SN75138 


4.75 5 5.2 


High-level output current, !OH Receiver output 
Operating free-air temperature, Tp 


_ . 
~ oO 
fo) oO; 


0 


[_sNss138_—s«|—=—=CSN75138 
PARAMETER TEST CONDITIONST UNIT 
MIN TYPE MAX | MIN TYPE MAX 
Vig High-level 
I input voltage 
24 3.5 


» 
om EN) 


y,,  Lowrlevel | 
LF _ input voltage 
Vy Input clamp voltage Voc =MIN, 1}=—-12mA 
High-level . 1Vec= MIN, VIH(S) =2YV, 
VOH Receiver 
output voltage Vit(R) = Vit max, lon = —400 nA 
Vv =2V, 
Driver IH(D) 
ViL(S) = 0.8 V, lot = 100 mA 
Vcc =MiIN, Vv = Vin min, 


Driver or strobe | Vcc = MAX, Vi=Vcc 


Vec =5V, Vi(R) = 4.5, 
Vis) = 2V 


ekiied Voc = MAX Vi(R) = 0.45 V 
as a . : | i | | 
Vi(s) = 2V 
Input current 
. Receiver Vcc = 9, V,=4.5V 1.1 
with power off 
, Short-circuit ie “ RAS a6 
eceiver = ~ 
OS output current 8 ce 
All driver Vcc = MAX, Vi(p) = 24, 
outputs low Vi(s) = 0.8 V 


Vcc = MAX, VIR) = 3-5, 
Vi(s) = 2, 


Receiver output open 

TFEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters D, 
R, and S used with V, refer to the driver input, receiver input, and strobe input, respectively. 

fan typical values are at Voc = 5 V, Ta = 25°C. 

$ Not more than one Output should be shorted at a time. 


N 
py 
W 
o1 


0.45 0.45 


Low-level 


V 
ee output voltage 


ViH(S) = 2, lo. = 16mA 


Input current at 


1 maximum input 


voltage 


= | 


High-level 


N 

a 
‘= 
> 


input current 300 


—_ 
o>) 


1.5 


= 
(62) 
= 
—_ 


Ae 
or 

oO 

(o) 

| 

o 

3/3 ] © [3 
> > | > | & |> 


3 


cc Supply current 


All driver 
outputs high 


42 


ol 
oO 


> 
N 
oO 
oi 
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TYPES SN55138, SN75138 
QUAD BUS TRANSCEIVERS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


Cy = 50pF, 


See Figure 1 


Cy = 15 pF, 
See Figure 2 


Vtpey = propagation delay time, low-to-high-level output 
t = propagation delay time, high-to-low-level output 
PHL 


schematics of inputs and outputs 


EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 


EQUIVALENT OF 


TYPICAL OF ALL 
EACH RECEIVER INPUT 


DRIVER OUTPUTS 


TYPICAL OF ALL 
RECEIVER OUTPUTS 


Vcc 
130 2 NOM 


2k2 NOM 


OUTPUT 


OUTPUT 


PARAMETER MEASUREMENT INFORMATION 


y TEST 
ee POINT Vcc 
FROM OUTPUT a TEST FROM OUTPUT 
UNDER TEST POINT UNDER TEST 
Cy. CL (See Note C) 
1. (See Note B) 


(See Note B) 


DRIVER 
INPUT 
(See Note D) RECEIVER 
INPUT 
STROBE 
INPUT 
DRIVER RECEIVER 
OUTPUT OUTPUT 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FIGURE 2—PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT 
NOTES: A. Input pulses are supplied by generators having the following characteristics: tw = 100 ns, PRR = 1 MHz, t, <10ns, ty <10 ns, 
Zout ~ 50 2. 
B. Cy includes probe and jig capacitance. 
C. All diodes are 1N916 or 1N3064. 
D. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 


a 
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TYPES SN55138, SN75138 
QUAD BUS TRANSCEIVERS 


TYPICAL APPLICATION DATA 


P 


50 ft Belden 28795 
100-§2 Telephone Cable 
or equivatent 


Lwasnssrs_| 


——-ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 3—POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 


Belden 78795 


1/4 sns5138_ | ae . |_1/4 SN55138 
© © 

- 4V 
Se as i! ak Dr amin WES atl 
=a panes, @_ <= os oy 
-~4v — ——a4v 
=== — —— — 2V — — — —- — 2Vv 
oes — ov © = emer ee ee 


—4V 


2V 


ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 4—PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 


1000 ft RG-53 or equivalent 


| | 
Ligon | Aaa) 


TYPICAL VOLTAGE WAVEFORMS 


FIGURE 5—POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 
Rn PT I OC LE EE ET 
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TYPES SN55138, SN75138 
QUAD BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICSt 


STROBE-TO-DRIVER-OUTPUT 


DRIVER TRANSFER CHARACTERISTICS DRIVER TRANSFER CHARACTERISTICS TRANSFER CHARACTERISTICS 
Vits) =0.8V 
> Vis) = 0.8 V Ta = 25°C 
é Load = 50 2 to Vcc > Load = 502 to Vcc > 
i 

% 
$ FS § 
+ 3 2 
FA S = 
5 a 2 
6 s 2 
s 3 . 
c o 
a) = 2 
L io) a 
(a) L a 
e) a a 
> o) 

> S 

i) 1 2 3 4 
Vi(D)—Oriver Input Vottage~V V1(D)—Driver Input Voitage—V V1(S)—Strobe Input Voltage—V 
FIGURE 6 FIGURE 7 FIGURE 8 
STROBE-TO-ORIVER OUTPUT 
TRANSFER CHARACTERISTICS RECEIVER TRANSFER CHARACTERISTICS RECEIVER TRANSFER CHARACTERISTICS 


Vi(o) = 2 V 
Ta = 25°C 
Load = 502 to Vcc 


Vo(D)—Driver Output Voltage—V 
Vo(R)—Receiver Output Voitage—V 


Vo(R)—Receiver Output Voitage—V 


0 1 2 3 4 
V1(S)—Strobe Input Voltage—V Vi(R)—Receiver Input Voltage—V Vi(R)—Receiver Input Voltage—V 
FIGURE 9 FIGURE 10 FIGURE 11 
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs vs 
OUTPUT CURRENT (RECEIVER) OUTPUT CURRENT (RECEIVER) OUTPUT CURRENT (RECEIVER) 


VOH(R)—High-Level Output Voltage—V 


VOH(R)~High-Level Output Voltage—V 
VOL(R)—Low-Level Output Voltage—V 


Vu(R) =3.5V 
te) 5 10 165 20 2% DW B 40 0 5 10 15 20 2 30 35 40 0 10 20 30 40 40 50 
'OH(R)—High-Level Output Current-mA 1OH(Rj—High-Level Output Current—mA 1OL(R}—Low-Level Output Current—mA 
FIGURE 12 FIGURE 13 FIGURE 14 


Tt Data for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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TYPES SN55138, SN75138 
QUAD BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICSt 


RECEIVER INPUT CURRENT 
vs RECEIVER INPUT CURRENT 
RECEIVER INPUT VOLTAGE vs 
RECEIVER INPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
QUTPUT CURRENT (DRIVER OUTPUT) 


> fs ° 
I < Ta = 125,25 C < 
: i i 
$ 5 s 
6 a a 
3 : = 
2 8 8 
g 8 8 
: ‘ ‘ 
8 3 
a = = 
{e) = = 
> 
0 50 100 150 200 250 300 0 1 2 3 4 5 6 
1OL(D)—Low-Level Output Current—mA Vi(R)—Receiver Input Voitage—V Vi(R)—Receiver Input Voltage—V 
FIGURE 15 FIGURE 16 FIGURE 17 
SUPPLY CURRENT 
vs SUPPLY CURRENT PROPAGATION DELAY TIMES 
SUPPLY VOLTAGE vs vs 
(ALL DRIVER OUTPUTS LOW) SUPPLY VOLTAGE FREE-AIR TEMPERATURE 
32 
Mt ier bate prt ns C_ = 50 pF, Ry = 50 2, See Figure 1 
VitD) =2V Vi(s) = 0.8 V Ueto prem” : Eis 
Driver loads = 1kQ to5 V Diiver’Losd Tks 28 [Receiver load: C_ = 15 pF, Ry = 400 2, See Figure 2 
< ¢ R output open e 24 
i ! $ 
a 2 E nes 
: 3 ig ie 
5 5 
3 3 Lee ane 
> = 5 = 
A 8 e — 
$ 2 2 12 | 
2) “ = 
| : iE 
8 O ® 8 
7 = 2 a 
a 
cers eehe 
0 1 2 3 4 5 6 7 8 (0) 1 2 3 4 5 6 7 8 —60 -40-20 0 20 40 60 80 100 120 140 
Vcc—Supply Voltage—V Vcoc—Supply Voltage—V Ta—Free-Air Temperature—"C 
FIGURE 18 FIGURE 19 FIGURE 20 
PROPAGATION DELAY TIMES DRIVER PROPAGATION DELAY TIMES RECEIVER ies DELAY TIMES 
VS vs 
SUPPLY VOLTAGE LOAD CAPACITANCE LOAD CAPACITANCE 
30 [Oriver toad: C= 80 pF, RL = 50 2, See Figure 1 30 Vcc =5V 
Receiver load: C_ = 15 pF, Ry = 400 2, See Figure 2 Rx _ = 400 22, See Figure 2 
a 25 f 1 25 ™ 
& tPHLIS-D) @ . 
o é g 
z 20 2 —_ bi) ® 99 £ 
eS cos ae a a E 4 
~ 
= 15 ededpales tPLHID-D)| | z E 
oA SAA (ed SN 2 Cea Ca eae een en ee 6 ts = 
Pett it] lg 
& 10 3% 10 z 
pd eee $ R 
Sg tPLH(R-R) |__| ef, 
Ry = 50 &2, See Figure 1 
Ta = 25°C 
0 8) = —— 
45 46 4748 49 5 5.1 5253 54 55 0 20 40 60 80 100 120 140 160 180 200 
Vcc—Supply Voltage—V Ci_—Load Capacitance—pF Cy_—Load Capacitance—pF 
FIGURE 21 FIGURE 22 FIGURE 23 


Tt Data for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 


TI connat assume any responsibility for any circuits shown 


or represent that they are free from patent infringement. TEXAS INST RUM ENTS 


AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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SYSTEMS 
INTERFACE CIRCUITS 


Single 5-V Supply e Adjustable Reference Voltage 
e +100 mV Sensitivity © TTL Outputs 


e Low Input Current e Common Output Strobe 


@ For Applications As: 
Single-Ended Line Receiver 
Gated Oscillator 
Level Comparator 


FUNCTION TABLE 
(EACH RECEIVER) 


LINE INPUT | STROBE | OUTPUT 


Vref — 100 mV L H 
x L 
H L 


Vre¢ + 100 mV 
H = high level, L = low level, X = irrelevant 


Xx 


description 


TYPE SN75140 


DUAL LINE RECEIVER 


BULLETIN NO. OL-S 7211754, AUGUST 1972 


P 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


2 
2 LINE 
VCC OUTPUT REF INPUT 


positive logic: see function table 


The SN75140 is a dual line receiver with a common strobe and a common reference. The reference voltage is applied 
externally and can be adjusted from 1.5 volts to 3.5 volts, making it possible to optimize noise immunity for a given 


system design. The SN75140 operates as a single-ended receiver and is particularly useful in TTL systems. Due to its 
low input current (less than 100 microamperes), it is ideally suited for party-line (bus-organized) systems. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 

Reference voltage, Vref ell, 4 

Line input voltage with respect to ground 

Line input voltage with respect to Vref 

Strobe input voltage — 

Operating free-air temperature range 

Storage temperature range ee ee ee ee 
Lead temperature 1/16 inch from case for 10 seconds 


NOTE 1: Unless otherwise specified, voltage values are with respect to network ground terminal. 


recommended operating conditions 


Supply voltage, Vcc 

Reference voltage, Vref 

Input voltage, line or strobe, V| 
Operating free-air temperature, Ta 


7V 

55V 
—2Vto55V 
+5 V 

.. 55V 

0°C to 70°C 
—65°C to 150°C 
260°C 


MIN NOM MAX UNIT 
4.5 5 5.5 Vv 


1.5 35 V 
9) 55 Vv 
0 70 °C 


SS SSeS iss 
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TYPE SN75140 
DUAL LINE RECEIVER 


electrical characteristics over recommended operating free-air temperature range, 
Vcc =5V+# 10%, Vref = 1.5 V to 3.5 V (unless otherwise noted) 


PARAMETER 
VIH(L) High-level line input voltage 


MIN Typt MAX 
Vref + 100 


TEST CONDITIONS 


VIL(L) low-level line input voltage 
VIH(S) High-level strobe input voltage 
Vit(s) Low-level strobe input voltage 


= Vref — 100 mV, V =08V, 
VOH High-level output voltage fer IL{S) 
IoH = —400 nA 


VIH(L) = Vref + 100 mV, Vit(s) = 0.8 V, 
{oL = 16mA 

VIL(L) = Vref ~ 100 mV, Vinis) = 2V, 
lot = 16 mA 


Vref ~ 10 


| | 


Cc 
3j3/3 /Ej5 13 S 13 


< 
me 
ae 
PS 
p 


VOL Low-level output voltage 


_ 
oa 


= Ww 
Lee) 
idl | 
~_ . 
(o>) NO 


Vis) Strobe input clamp voltage lW(g) = -12 mA 


Strobe input current at maximum 
=5.5V 


Strobe |Vi(s) =24¥ 
= Vcc, Vref = 1.5 V 5 100 
Reference| Vref = 3.5 V, Vi(t) = 1.5V 00 
Strobe |V4(s) = 0.4 V —3.2 
Line [Vy(Ly = OV, Vref = 1.5 V 

input current Reference| Vref - OV, ViL)= tev 

=0V, Vi) = Viet = 100 mv 
Ficct Supply current, ourput low [viis) = OV. Vit) = Vref #100 mv 


< 
a 


'1(S) 
input voltage 


High-level 


= 
c 
> 


Ll 
input current 


~ 
Oo 
N 


Low-level 


N 
Oo 


i) 


0 


< 
G 
N 
Oo 
Ww 
a 


TAN typical values are at Veco = 5 V, Ta = 25°C. 
LOnly one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Vref = 2.5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN MAX {UNIT 


Propagation delay time, low-to- ld 
*PLH(L} high-level output from line input ag 
pais Propagation delay time, high-to- 30 

low-level output from line input CL =15pF, R_ = 4002, 


NO 
nN 


N 
N 


Propagation delay time, low-to- See Figure 1 


N 


tPLH(S) 22 


high-level output from strobe input 


Propagation delay time, high-to- 
tPHL(S) 


low-level output from strobe input 
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TYPE SN75140 
DUAL LINE RECEIVER 


schematic (each receiver) 


TO OTHER 
LINE RECEIVER 


Vcc 
LINE 
INPUT 
REF OUTPUT 
GNO 
STROBE 


TO OTHER Vv 


LINE RECEIVER TO OTHER 
LINE RECEIVER 


Resistor values shown are nominal in ohms. @ 


PARAMETER MEASUREMENT INFORMATION 


Vcc OUTPUT 


2.5V 


| 
LINE Ry = 400 8 STROBE | | 
INPUT (See Note C) INPUT | IF 1SV 15 VK 
10% -! IX 10% ov 
STROBE | | 
INPUT | eo geek PHL(L) +o-——o} aaa tPLHIL) oor tPHL(S) e—eF tPLH(S) 
bee | i 
L_ eae eet | (See Note 8) | | | \ VOH 
OUTPUT 15V SV 15V 15 V 
— aa, — ——-— VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR = 1 MHz, duty cycle < 50%, Zoy, ~ 50M. 
B. C_ includes probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1 


4-60 TEXAS INSTRUMENTS 


Vo—Output Voltage—V 


0 1 


TYPE SN75140 
DUAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 


LINE INPUT VOLTAGE 


3 4 5 
Vi(L)—Line Input Voltage—V 


FIGURE 2 
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TYPE SN75140 
DUAL LINE RECEIVER 


TYPICAL APPLICATION DATA 
line receiver 


5V STROBE 


OUTPUT 


| 
%, SN75360 Vret 
i = ¥%, SN75140 


% SN75361A 


high fan-out from standard TTL gate 


STROBE 


ANY 
SERIES 54/74 
LOGIC 


T although most Series 54/74 circuits have a guaranteed 2.4-V output at 400 WA, they are typically capable of maintaining a 2.4-V output level 
under a load of 7.5 mA. ; 


dual bus transceiver 
Veco =5V +5 V 


R+ (50 to 100 2 depending 
on line impedance) 


DATA BUS 
DATA IN 
DATA IN 
STROBE 


% SN75453 


Vcc 75V 


DATA OUT 


DATA OUT 


STROBE Vref = 1.5 V to 3.5V 


L_ _¥sn7si40__ 


Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference 
voltage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver can be 
assembled in the space required by a single 16-pin package, and only one power supply is required (+5 V). Data In and 
Data Out terminals are TTL compatible. 
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TYPE SN75140 
DUAL LINE RECEIVER 


TYPICAL APPLICATION DATA 


schmitt trigger 


EXAMPLES OF TRANSFER CHARACTERISTICS 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 
Vi—Input Voltage—V Vi—Input Voltage—V 


Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to 
standard TTL signals with this Schmitt trigger circuit. R1, RF and RT may be adjusted for the desired hysteresis and 
trigger levels. 


gated oscillator 


OSCILLATOR FREQUENCY 
vs 
RC TIME CONSTANT 


ig a A 


Vec STROBE 


Vref 


= 
~—ae 
a 


UAL 


f—Frequency—MHz 


| 1 
t 
he 0.1 O02 O04 O07 1 2 4 7 10 


RC Time Constant—ps 


Ti cannot assume any responsibility for any circuits shown 

or represent that they are free from patent infringement. TEXAS INSTRUM ENTS 
AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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SYSTEMS 
INTERFACE CIRCUITS 


TYPE SN75150 
DUAL LINE DRIVER 


BULLETIN NO. DL-S 7111428, JANUARY 1971 


SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C 


e Withstands Sustained Output Short- 
Circuit to any Low-Impedance 
Voltage between —25 V and 25 V 


@e 2 us Max Transition Time through 
the +3 V to —3 V Transition Region 
under Full 2500-pF Load 


¢ Inputs Compatible with Most TTL 
and DTL Families 


e Common Strobe Input 
e inverting Output 


e Slew Rate can be Controlled with 


JOR N P 
DUAL-IN-LINE PACKAGE DUAL-IN-LINE PACKAGE 
(TOP VIEW) (TOP VIEW) 


OUTPUT OUTPUT 
Vcc+ 1Y 2Y Vcc- 


OUTPUT OUTPUT 


NC VcC+ 1Y 2y Vcc~ NC NC 


STROBEINPUT INPUT GND 
2A 


NC NC 


NC STROBEINPUT INPUT GND 
Ss 


1A 2A S 1A 


positive logic: Y = AS 


NC—No internal connection 


an External Capacitor at the Output 
e Standard Supply Voltages...+12 V 


description 


NOTE 1: 


The SN75150 is a monolithic dual line driver 
designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA 
Standard RS-232-C. A rate of 20,000 bits per second 
can be transmitted with a full 2500-pF load. Other 
applications are in data-transmission systems using 
relatively short single lines, in leve! translators, and 
for driving MOS devices. The logic input is 
compatible with most TTL and DTL_ families. 
Operation is from +12-volt and —12-volt power 
supplies. The SN75150 is characterized for operation 
from 0°C to 70°C. 


schematic (each line driver) 


Vcc+O 


TO OTHER 
LINE ORIVER 


INPUT 
A O 


STROBE 
S O 


TO OTHER 
LINE DRIVER 


OUTPUT 
0 Y 


TO OTHER 
LINE DRIVER 


TO OTHER 
LINE DRIVER 


Vcc-oO 


Component values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage Vcc+ (see Note 1) 15V 
Supply voltage VcCc— (see Note 1) —15V 
Input voltage (see Note 1) 15V 
Applied output voltage (see Note 1) +25 V 
Operating free-air temperature range 0°C to 70°C 


Storage temperature range —65°C to 150°C 


Voltage values are with respect to network ground terminal. 


SSS a ET I OT I ITT a ES A EI IT SBT ST SR TL TE TES 
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TEXAS INSTRUMENTS 


TYPE SN75150 
DUAL LINE DRIVER 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply-voltage VOGe- <4 Ss Bo gw Oe ee a, OE Se EE Se G 10.8 12 13.2 V 
Supply voltage VEG. -+)2 Shoe KS eS ee ee Se oe ee STO —12 -—-13.2 V 
Input voltage, VJ ww 0 55 V 
Applied output voltage, VO... ee +15 V 
Operating free-air temperature, TA ©. 2 2 6 ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST MIN TYPt MAX 
TEST CONDITIONS UNIT 
FIGURE (SEE NOTE 2) 
1 


PARAMETER 


ViL___ Low-level input voltage 2 ort vt 
Vec— = -13.2V, 
VOH High-level output voltage 2 5 8 V 
REL =3kN to7kQ 
Vv =10.8V, Vcc— = —10.8 V, 
VOL Low-level output voltage 1 ce ce -8 —-5 Vv 
Vin =2V, RL =3k2 to 7 kQ 
Ny High-level input current 3 BA 
hie Low-level input current 3 mA 
los Short-circuit output current 4 mA 
ICCH+ Supply current from Vccy+, high-level output. 10 22 
5 
ICCH— Supply current from Voc_, high-level output 
ICCL+ Supply current from Vcc+, low-level output voce lam 
———— 5 V,=3V, RL =3kQ, 
IccL— Supply current from Vcc_, low-level output Ta = 25°C 


NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
ievels only, e.g., when —5 V is the maximum, the typical value is a more-negative voltage. 


tT All typical values are at Voc+ = 12 V, Vec— = -12 V, Ta = 28°C. 


switching characteristics, VCC+ = 12 V, VcC— = —12 V, TA = 25°C 


TEST 
PARAMETER TEST CONDITIONS IN TYP MAX| UNIT 
FIGURE 


M 
tTLH Transition time, low-to-high-level output Ci = 2500 pF, 0.2 1.4 2 
RE =3 kN to7kQ 0.2 1.5 2 


tTLH Transition time, low-to-high-level output Cy = 15pF, Baie. eae 
tTHL ‘Transition time, high-to-low-level output R~_=7kQ 20 
Propagation delay time, !ow-to-high- 
tPLH 60 
level output 


tTHL ‘Transition time, high-to-low-level output 


Propagation delay time, high-to-low- 
tPHL 


Crs] 
en 


level output 
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TYPE SN75150 
DUAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits? 


FIGURE 1—VipH, VoL 


VCC+ Vcoc-— 


—_- 


OPEN 


er haa 


NOTE: When testing I;}, the other input is at 3 V; when testing 


ly, the other input is open. 


FIGURE 3—fhy, lie 


VcC+ 


Vin 


3V 


Vcc_ 


3V Vcc Vcc— 


—_ 


Each input is tested separately. 


FIGURE 2-Vi1L, VOH 


Vcc+ VEC= 
es 
+ 
|-> 
—los 


i 


IOs is tested for both input conditions at each 
of the specified output conditions. 


FIGURE 4-los 


ICCH+. ICCL+ #iccH-. lccL= 
L St NY ak ~T 


FIGURE 5—IccuH+, IccH—. IccL+. IccL— 


t arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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Vo 


TYPE SN75150 
DUAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 
3V Vec+ Vcc- 


PULSE 
GENERATOR 
(See Note A) 


Y OUTPUT 


Riu Cy 
| (See Note B) 


| 

Soa 50 us = 

ke PHL -ol ee hg 
| 


OUTPUT i 
ITHL —-—>| 'TLH +. 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zout ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 6—SWITCHING CHARACTERISTICS 
TYPICAL CHARACTERISTICS 


OUTPUT CURRENT 
vs 


APPLIED OUTPUT VOLTAGE 


Vcc+ =12V 
Vec_ =-12V 
Ta = 25°C 


1o—Output Current—mA 


—20 
—25 —20 -15-10 -5 0O 5 10 15 20 25 
Vo—Applied Output Voltage—V 


FIGURE 7 


Tl cannot assume any responsibility for any circuits shown 


or represent that they are free from patent infringement. TEXAS INST RUM ENTS 


INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
DER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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SYSTEMS 
INTERFACE CIRCUITS 


TYPE SN75152 
DUAL LINE RECEIVER 


BULLETIN NO. DL-S 7211755, AUGUST 1972 


© Meets Specifications of EIA RS-232-C or 
MIL-STD-188CT 


e Dual Differential Receiver with Independent 
Strobes 


e Common-Mode Input Voltage 
Range ...+25V 


e Differential Input Capability with One Input 
Grounded ...+25 V 


e Continuously Adjustable Hysteresis with 
External Resistors 


e Standard Supply Voltages... +12 V 
and —12 V 


e Input Hysteresis (Double Thresholds) 
Remain Approximately Fixed for Power 
Supply and/or Temperature Variations 


description 


The SN75152 is a dual differential line receiver 
designed to meet the requirements of EIA standard 
RS-232-C or MIL-STD-188 interfaces. A_ single 
control (pin 1) sets the input hysteresis for the 
required operation. An added feature is the capability 
of adjusting the hysteresis to any voltage between 
+ 0.3 volt typical and +5 volts typical by means of 
the hysteresis adjust terminals (pin 4 and 13) making 
the SN75152 useful for a wide variety of line receiver 
and Schmitt trigger applications. The large common- 
mode input voltage range and differential input 
voltage (+ 25 volts) give the circuit added versatility. 
The SN75152 is designed for operation from standard 
+ 12-volt supplies with +. 10% variation. Each receiver 
has an output strobe that is TTL compatible. 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
) 2 NON- 
2 2 2INV INV 
OUT- 2  HYST LINE LINE 


Voc+ PUT STRB ADJ INPUT 2RT INPUT VCC— 


HYsT 1 1 TINV 1TRT 1NON- GND 
CONTt OUT- stRg HYST LINE INV 

PUT ADJ INPUT LINE 
INPUT 


tTo meet the specifications of El1A Standard RS-232-C, connect 

Hysteresis Control (Pin 1) to Vcc_ (Pin 9). Also, connect pin 6 
to pin 5 and pin 11 to pin 12. To meet the specifications of 
MIL-STD-188, jeave Hysteresis Control (pin 1) and termination 
resistors (pin 6 and 11) open. 


FUNCTION TABLE 
(EACH RECEIVER) 


H H H 
aE 
Xx L H 


Definition of logic levels: 


For the strobe: H (high) is any voitage between Vj} min and 
Vec: 
L (low) is any voltage between ground and Vy, 
max. 

For the line input: H (high) is any differential input voltage 
(Vip)t more positive than V7_., once the 
level of V7+4 has been reached. 

L (low) is any differential input voltage 
(Vip) more negative than V74, once the 
level of V7_. has been reached. 

X (irrelevant) is any input voltage permitted 
by maximum ratings. 

tDifferential input voltages (Vt and Vip) are at the 

noninverting input terminal with respect to the inverting input 


terminal. 


en 
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TYPE SN75152 
DUAL LINE RECEIVER 


0 ed rr nena, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (seeNote 1) 2... 2... 2. eee) 6TEV 
Supply voltage Vcc— (seeNote1) . 2... 2... 2. ee ee TB 
Voltage at any line input with respect to other line input, ground, or R77 terminal . . 2... 2... +25 V 
Rt terminal voltage (see Note 1) i He hy UR de i io Rae, as Get Ass oe “ce ae Bode, GE Aa Eb Edm <i an age Gs «6 OE 
Strobe input voltage (see Note 1). 2... ww ee ee eee. 5S V 
Operating free-air temperature range... 2... ww ee ee ee ee ee ee ee 60°C tO: 70°C 
Storage temperature range. 6 ww we ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ......2.2.2.2.2.2.2.... 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package .......2.2.2.2.2.2.+. 4... 260°C 


NOTE 1: These voitage vaiues are with respect to network ground terminal. 


electrical characteristics over operating free-air temperature range, VcC+ = 12 V + 10%, 
Vcc— = —12 V + 10% (unless otherwise noted) 


TEST MIN TYPS MAX 
PARAMETER TEST CONDITIONS} NIT 
FIGURE (SEE NOTE 2) 
Vv Positive-going threshold volt 0.1 O03 0.5 
us eevee ne iene Lele Se MIL-STD-188 Conditions Vv 
VT~— Negative-going threshold voltage ~0.5 -0.3 -0.1 


U 
V Positive-going threshold voltage Figure 
a - a = 8 EIA RS-232-C Conditions 
VT Negative-going threshold voltage 


< 


Ving High-level input voltage at strobe 
VIL 


re Vip = VT+ max, Vi(strobe) = 2 V, 
1oH = —500 uA 
oe Vip = VT~ min, Vi (strobe) = 0.8 V, 
1oOH = —500 vA 
Vip=VT—min, = -V =2V, 
ID T— min I(strobe) 0 0.15 O04] V 
loL =6.4 mA 


Vi High-level strobe current 3 Vilstrobe) = 2.4 V 30 80 
5 


E 


Low-level input voltage at strobe 


< 


VOH High-level output voltage 


VOL Low level output voltage 


Input current into strobe at maximum 
strobe voltage 


He Low-level strobe current Vi(strobe) = 0.4 V 
MIL-STD-188 | 4 [NMip|=0V to 25V, Rz open 


=3V to 25V, 


ry Input resistance 
Ry connected to inverting line input 


ee a a cc 
los Short-circuit output current | 6 [Vip=3V 

[icor Sepp exent rom Voge |Win =8V, 

[feg- Sep sunt om Veg 


t Differential input voltages (V+ and Vjp) are at the noninverting line input terminal with respect to the inverting line Input terminal. 


Vip =—3V, Vilstrobe) = 2.4 V ~7 -13 


$ Typical values are at Vocs = 12 V, Voc = —12 V, Ta = 25°C. 
NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for 
threshold levels only, e.g., when —0.1 V is the maximum, the minimum limit is a more-negative voltage. 


switching characteristics, Vcc+ = 12 V, Vcc— = —12 V, Ta = 25°C 


TEST | 
PARAMETER pea TEST CONDITIONS MIN TYP MAX{UNIT 


tPLH Propagation delay time, low-to-high-level output Cc 15 0F | 40s 
abt er eee 


tPHL Propagation delay time, high-to-low-level output 
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TYPE SN75152 
DUAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


Vi (strobe), 
Vin. Vin 


NOTE: Output is open for testing Icc+ and Icc_ 
FIGURE 1—MIL-STD-188 CONDITION 


Vec+ OPEN Vee 


4 
TO OTHER y 
RECEIVER 
| 
e 


OPEN 


Vi(strobe) 
FIGURE 3 
Vcc+ Vcc_- 
) 
r HYST 
CONT TO OTHER 


RECEIVER 


OPEN 


FIGURE 5 
Vcct+ OPEN Vcc— 
rere =e 
NON. CONT TO OTHER 


RECEIVER 


INPUT 
O OUTPUT 
Cy = 15 pF 
1 de (See Note 8) 
* 24V st 
TEST CIRCUIT 


B. Cy includes probe and jig capacitance. 


Vcec+ Vec— 
O 


CONT TO OTHER 
N- RECEIVER 


FIGURE 2—EIA RS-232-C CONDITION 


VCC+ Vcc— 


TO OTHER 
RECEIVER 


OPEN 


FIGURE 4 


TO OTHER 
RECEIVER 


OUTPUT 


VOLTAGE WAVEFORMS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: ty, = 500 ns, PRR = 1 MHz, Zoyt ~ 50 2. 


FIGURE 7—PROPAGATION DELAY TIMES 
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TYPE SN75152 
DUAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


Sl 7 RSGe ESSE I 
Vcc+ = 12 V EIA RS-232-C CONDITION 


Vec- =,-12V (See Figure 2) 
Ta = 25°C 


MIL-STD-188 
CONDITION 


Vo-—Output Voltage—V 


25 
Vipt—Differential input Voltage—V 
FIGURE 8 
THRESHOLD VOLTAGE VARIATION THRESHOLD VOLTAGE VARIATION 
vs vs 
POSITIVE SUPPLY VOLTAGE NEGATIVE POWER SUPPLY 
> > 
f E 
7 d EIA RS-232-C 
z 10 EIA RS-232-C CONDITION 2 CONDITION 
= (See Figure 2) = (See Figure 2) 
> 5 > 
& eo 
s 2 
= 2 s 
ae = MIL-STD-188 
2” re 
3 MIL-STD-188 CONDITION 3 oe ten 
E -10 ++ (See Figure 1) 4 é 2 
j 
a | b 
> -15 
a a 
-20 
105 11 115 12 125 13 135 SAE Se lee AE SaaS, 188 
Vcc+—Positive Supply Voltage—V Vcc~—Negative Supply Voltage~V 
FIGURE 9 FIGURE 10 
THRESHOLD VOLTAGE PROPAGATION DELAY TIME 
vs vs 
HYSTERESIS ADJUST RESISTANCE FREE-AiR TEMPERATURE 
Voc+ = 12 V 
Voc-— =-12V 
RT open “ 
> Ta = 25°C I 
‘ E 
£ - 
Oo > 
> 3 
ao) 
3 a) 
2 3 
2 Ss 
£ 
. ¢ 
E 2 
> a 
0 0.5 1 1.5 2 2.5 3 0 10 20 30 40 50 60 70 80 
Radj& —Hysteresis Adjust Resistance-kQ Ta—Free-Air Temperature~°C 
FIGURE 11 FIGURE 12 


t Differential input voltages (V7 and Vp) are at the noninverting input terminal with respect to the inverting input terminal. 
4 Radj is connected between Hysteresis Adjust terminal and Vcc_. 
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91-1 


SLNIWNULSN] SVXAL 


x 


Rr (6, 11} 


10 
NONINVERTING _(7, 10) . 8k 
INPUT 
13 k 1k 


RECEIVER 


| 
| 
| 
| 
| 
wa, | 
| 
| 
| 
| 
$11 
| 
(1) HYSTERESIS | 
S'st as 
(9) | 


Vcc— 
Ns cl ae a ee ee = 


AE 


(4, 13) TO OTHER 
RECEIVER 
HYSTERESIS 
ADJUST 


Portions of circuit within dashed lines are common to both receivers. 
Resistor values shown are nominal and in ohms. 


| | 
Le — 
* INPUT 
ir TO OTHER 


(aaateoe4 Yyora) D1,eWWAaYOS 


Y3AIZ039N INIT 1VAG 


CSLSZNS IdAL 


TYPE SN75152 
DUAL LINE RECEIVER 


Se SE ES Ea LE a a TE Te SE TN I BD EE EI I SE ST ETE 
TYPICAL APPLICATIONS 


Some typical applications of the SN75152 are as follows: 
@ MIL-STD-188 Interface Receiver 
@ EIA RS-232-C Interface Receiver 
@ Single-Ended Line Receiver 
@ Differential Line Receiver 
@ High-Noise-lmmunity Line Receiver 
@® Schmitt Trigger 
@ High-Voiltage-Logic-to-TTL Translator 
@ MOS to TTL Converter 


@® Pulse Generator 
@ Threshold detector 


@ Pulse Shaper 


+12 V -12V 


TTL-COMPATIBLE 
OUTPUT 


+12V -12V 


TO OTHER 
RECEIVER 


TTLCOMPATIBLE 
OUTPUT 


TTL-COMPATIBLE 
OUTPUT 


OPEN STROBE 


OPEN STROBE ia 


NORMAL OPERATION FAIL-SAFE OPERATION 


EIA RS-232-C SINGLE-ENDED LINE RECEIVER 
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TYPE SN75152 
DUAL LINE RECEIVER 


TYPICAL APPLICATIONS 


HYSTERESIS 
CONTROL 


125 2 
%SN75152..—~—~CO 
TO OTHER 


| 

RECEIVER I 

RG63B/U | 
| 


CABLE 


TTL-COMPATIBLE 
OUTPUT 


Sea Ll a 


SINGLE-ENDED TRANSMISSION WITH DRIVER “OR” CAPABILITY AND 
RECEIVER WITH ADJUSTABLE NOISE IMMUNITY 


5V 12V -12V 


HYST CONT 
TWISTED (OPEN) 


pain 3&2 


TO OTHER 
RECEIVER 


TTL-COMPATIBLE 
OUTPUT 


L’ $N75152 


Frequency to 0.5 MHz 
Common-Mode Voltage... —12 V to +10 V 


tthe 1N4444 diodes are required only for negative common-mode protection at the driver outputs. 


BALANCED LINE TRANSMISSION WITH 
HIGH COMMON-MODE-VOLTAGE CAPABILITY 


Ti cannot assume any responsibility for any circuits shown 


TEXAS INSTRUM ENTS or represent thot they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSS 
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SYSTEMS TYPE SN75154 
INTERFACE CIRCUITS QUADRUPLE LINE RECEIVER 


BULLETIN NO. DL-S 7011389, NOVEMBER 1970 


SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C 


JOR N 
e Input Resistance ...3kQ to 7 k2 DUAL-IN-LINE PACKAGE (TOP VIEW) 
over Full RS-232-C Voltage Range 7 
ALT NORM CONT 
e Input Threshold Adjustable to Meet Vcc2 Vec1 _4T 


‘Fail-Safe’’ Requirements Without Using 
External Components 


e Built-In Hysteresis for Increased Noise |!mmunity 
e inverting Output Compatible with DTL or TTL 


e Output with Active Pull-Up for 
Symmetrical Switching Speeds 


e Standard Supply Voltages...5 Vor 12 V 


description 


1A 2A 3A 4A 


The SN75154 is a monolithic quadruple line receiver 
designed to satisfy the requirements of the standard THRESHOLD INPUTS 
interface between data terminal equipment and data CONT ROrs 

communication equipment as defined by EIA Stan- 
dard RS-232C. Other applications are for relatively 
short, single-line, point-to-point data transmission and 
for level translators. Operation is normally from a single five-volt supply; however, a built-in option allows operation 
from a 12-volt supply without the use of additional components. The output is compatible with most TTL and DTL 
circuits when either supply voltage is used. 


In normal operation, the threshold-control terminals are connected to the Vcc terminal, pin 15, even if power is being 
supplied via the alternate Vcc? terminal, pin 16. This provides a wide hysteresis loop which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. |n this mode of operation, if the 
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input. 


For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the 
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is 
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an 
open-circuit condition, the output will go to the high level regardless of the previous input condition. 


The SN75154 is characterized for operation from 0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Normal supply voltage (pin 15), Vcc1(see Note 1) AG iad wae Sa ae Se a Se a OS thee wh ieee Re a 7V 
Alternate supply voltage (pin 16), weer NOTE) 36. ed. wetee lak Ge wl ws we MO ee ee SS re we TEV 
Input voltage (see Note 1) .. . gies UR Thee Os ar Se SS we” ES Fee the a 9 SL SE SG A? BL a. BA ey He +25 V 
Operating free-air temperaturerange ............ 2... 2. eee ee ee ee 60°C to 70°C 
Storage temperaturerange . 2... . ee ee ke ee ee e))6 65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 
recommended operating conditions 


MIN NOM MAX UNIT 


Normal supply voltage (pin 15), Vcc1 . - . we ee ee 4.5 5 55 V 
Alternate supply voltage (pin 16), Vcc2 ......2.2.2..... 4... ... 108 12 13.22 =+V 
Input voltage _— Sree Maw) os ae. ty, Ges Ba ee ee a ee +15 V 
Normalized fan-out fom eich output, N Bei cig? Oh Sg! Ap Vem age <i, ee A> SL. SG eae 10 

Operating free-air temperature, TA. ww. wk 0 70 °C 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


= 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted 


PARAMETER 


Vit High-level input voltage 


VIL Low-level input voltage 
threshold voltage 
a threshold voltage 


Vr4+—Vr— Hysteresis 
ia eae 
VOH High-level output voltage 


VOL Low-level output voltage 


Juin typi max 
(SEE NOTE 2) 


TEST 
TEST CONDITIONS 


Ww 


j=) 
oo 
N 
N 
ie8) 


N 
N 
9 - 
ol pe 
| x S 
3| < 5 <|<| <| < | <|<l<j 2 
+ 


Oo 
oo 
i) 
Ww 
o 


° 
2° 
00 
~ 
NY 


QOH = —400 vA 

lo. = 16mA 0.23 0. 
AV; =—-25Vto—14V 
AV; =—-14V to-3V 
AV; =-3Vto3 V 
AV; =3V to 14V 


av) = 14 V10 25 V 


Vcc1=5.5V, Vy=—-5V 
Vcec1=5.5V, Ta=25C 


Vec2=13.2V, TA=25C 


GW] 
oy ot 
“Nin & 


ry Input resistance 


Vilfopen) Open-circuit input voltage 


los Short-circuit output current 


N 
o 
Ww 
or 


'cc1 Supply current from Vcoc1 
'cc2 


N 
eV) 
> 
oO 


a 
. e 
Ps] 
m 


Supply current from Vcc? 


tNot more than one output should be shorted at a time. 


¥ All typical values are at Voc, = 5 V, Ta = 25°C. 
NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
and threshold levels only, e.g., when —3 V is the maximum, the minimum limit is a more-negative voltage. 


MIN TYP MAX | UNIT 


switching characteristics, Vcc 1 = 5 V, TA = 25°C, N= 10 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


tPLH Propagation delay time, |ow-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-leve! output 


tTHL Transition time, high-to-low-level output 


CL =50pF, Ry =3902 


TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vec1 = 5 V 


NORMAL F AIL-SAFE 
OPERATION OPERATION 


Vo—Output Voitege—V 


4 me 


—26 — 


Vi—!Input Voitage—V 


NOTE 3: For normal operation, the threshold controls are connected to Vcc}, pin 15. For fail-safe operation, the threshold controls are open. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


schematic 
COMMON TO 4 CIRCUITS 
Vcc2 O 
(See Note 4) | | 
| 3.2k2 | 
Vcc1 Q | 
| ska | 
R1 O 
| 
GND © i | 
ee eee: (Cae ee 
i eee tees Veet aes a 1 OF 4 RECEIVERS 
THRESHOLD | 
CONTROL © | 
| 4.6 k2 5k 1.6kQ 1.6kQ 200 2 | 
| 1.4k2 | 
| e 
| | OUTPUT 
| 4.2k2 | 
INPUT G 
| beat ie , 


Component values shown are nominal 


th ... Substrate 


NOTE 4: When using Vcoc7(pin 15), Voco(pin 16) may be left open or shorted to Vcci- When using Voc2, Vcc must be left open or 
connected to the threshold control pins. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


TEST TABLE 
OPEN 0 OPEN 
asv 10.8V epenciren!s input 
(fait safe) 
OPEN VT+ min, : 55V 
(is) | Vt+— min (fail safe) . Open 
pe -< Aga? 'OH | ton [5.5 V and T 
a ee yy = 
VieVT v toL ViL max, 5.5 V andT 
| | mat = Vy— min (normal) 
ie ee Oe ee VOH Vin min, VT+ max, 
VOL VT— max (fail safe) 
| =; Viq min, VT+ max 
= = ae = = (normal) 
V+— max (normal) Fi 
NOTES: A. Momentarily apply —5 V, then 0.8 V. Ot 


B. Momentarily apply 5 V, then ground. 


FIGURE 1 — Vin. Vit. VT+, VT-. VOH. VOL, 


TEST TABLE 


_ Asis 
@ lor 


Vcc1 Vcc2 R1 


vi OPEN 

| | 

LW Se est oe GND ae eae | 

M1 = 
Wan 
FIGURE 2—r, 
5.5V ° Oo—-O 13.2 V 
TEST TABLE 
t Vcc1 Vcec2 
(PIN 15) (PIN 16) 
[Open | 55V | Open | 


[Open | Open | 132V_| 
ints [tis | 


FIGURE 3—V} (open) 


T Arrows Indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


5.5V ° o—0 13.2 V 


OPEN le OPEN OPEN 
rT Vcec1 “Vec2 


-5 V OPEN 
| 
os a AGN ey || 4 IS Chg feet te ON ae so 
tr 1 im 7 
Each output is tested separately. All four line receivers are tested simultaneously. 
FIGURE 4-los FIGURE 5—I¢c 
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
switching characteristics 
INPUT 5V OUTPUT 
= 302 
PULSE (See Note C) 
GENERATOR 
(See Note A) 
= SC\ pF 
(See Note B) 
TEST CIRCUIT 
r ! 
Vou 
AN | | 
OUTPUT I ; | 
l 
it {| 
i] 
OTH. —2 TTLH fo 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: Z5,,, = 50 2, ty, = 200 ns, duty cycle < 20%. 
6. C,. includes probe and jig capacitance. 
C. All diodes are 1N3064. 
FIGURE 6—SWITCHING TIMES 
Tl cannot assume any responsibility for any circuits shown 
or represent thot they are free from patent infringement. TEXAS INST RUM ENTS 
S INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 4-83 


RDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SYSTEMS TYPES SN55182, SN75182, SN55183, SN75183 
INTERFACE CIRCUITS DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 


BULLETIN NO, DL-S 7311767, OCTOBER 1972 — REVISED SEPTEMBER 1973 


LINE CIRCUITS 
featuring 
e Single 5-V Supply 
e Differential Line Operation 
e Dual Channels 
e TTL/DTL Compatibility 
additional features of SN55182 and additional features of SN55183 and 
SN75182 line receivers SN75183 line drivers 
e Designed to be Interchangeable e Designed to be Interchangeable 
with National Semiconductor with National Semiconductor 
DM7820A and DM8820A DM7830 and DM8830 
e +15 V Common-Mode Input Voltage Range e Short-circuit Protection of Outputs 
+15 V Differential Input e Output Clamp Diodes to Terminate 
Voltage Range Line Transients 
e Individual Channel Strobes e High-Current Outputs 
© Built-In Optional Line-Termination Resistor e Quad Inputs 
e Individual Frequency Response Controls e Single-Ended or Differential 


AND/NAND Outputs 
description 


The SN55182 and SN75182 dual differential line receivers are designed to sense small differential signals in the 
presence of large common-mode noise. These devices give TTL compatible output signals as a function of the polarity 
of the differential input voltage. The frequency response of each channel may be easily controllea by a single external 
capacitor to provide immunity to differential noise spikes. The output goes to a high level when the inputs are 
open-circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the output to a 
high level. 


The SN55183 and SN75183 dual differential line drivers are designed to provide differential output signals with 
high-current capability for driving balanced lines, such as twisted-pair, at normal line impedances without high power 
dissipation. These devices may be used as TTL expander/phase splitters as the output stages are similar to TTL 
totem-pole outputs. 


Both the driver and receiver are of monolithic single-chip construction, and both halves of the dual circuits use common 
power supply and ground terminals. 


The SN55182 and SN55183 are characterized for operation over the full military temperature range of —55°C to 
125°C and the SN75182 and SN75183 are characterized for operation from 0°C to 70°C. Both devices are available in 
either the ceramic (J) or plastic (N) dual-in-line package. 


CONTENTS 
Line Receivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 
Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Line Drivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 


Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 

Typical Application Data and Thermal Information 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


schematic (each receiver) 


RESPONSE TIME JOR N DUAL-IN-LINE PACKAGE 
(1a) (TOP VIEW) 


RECEIVER NO. 2 


NON- RESP 
INV INV TIME OUT- 
Vcc INPUT RT INPUT STRB CONT PUT 


INPUT 


GROUND 


INPUT 


Resistor values shown are nominal and in ohms. 


logic FUNCTION TABLE 


INPUT 
L x H 
H H H 
H L L 


H = V; > Ving min or Vip more positive than Vy max 
L=V) © Vi_ max or Vip more negative than V+, max 
X = irrelevant 


INV) Rr NON- STRB RESP OUT- GND 
INPUT INV TIME PUT 
INPUT CONT 


RECEIVER NO. 1 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note?) 2... 2. ie eee BY 
Common-mode input voltage . 2...) - 2...» £20V 
Differential input voltage (see Note 2) Se ae A a SS a tg kee oo ay Be ae oe ae Eee a et. SOO 
Strobe inputvoltage. 2 2... ee & te EM 
Output sink current. 2. 2 we woe ww we») )=6 SOMA 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note3) ..... . . . . . . 600 mW 
Operating free-air temperature range: SN55182 . ...... st; wee ewe) 685°C to 125°C 

DNID IBZ: 2. dese. gS. ate Be at om i a wD Sete Goes & SE eke HOO Oe 
Storage temperature range fi a BOR ihe, BOY, che he Eats NE A, Ene ee EBB OAC ABOCE 
Lead temperature 1/16 inch from case for 60 seconds: J package . 2... 1... eee te tt 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......2.2.2........, 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation of SN55182 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 22. 


recommended operating conditions 


75182 

Sne5182 qe 
Caer] Cae 
: 


Operating free-air temperature, Tp 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended ranges of VCC, VIC. and operating free-air temperature 
(uniess otherwise noted) 


PARAMETER TEST CONDITIONST 


’ Meee F Vo =2.5V, Vic=—3V to3V 
VTH Differential input high-threshold voltage 
lon = —400 uA | Vic=—15V to 15V 


; oer Vo =0.4V, Vic=—-3Vto3V 
VTL Differential input low-threshold voltage 
lot = 16 mA, Vic=—15V to 15V 
ViH(strobe) High-level strobe input voltage 2.1 


ViL(strobe) Low-level strobe input voltage 


UN 


= 
2 
- 
< 
m:) 
++ 
a 
a x 
<i < < 
=| 


Vip=1V, Vstrobe = 2-1 V, 


High-level output voltage 


NO 
o 
> 
nN 
oi 
o1 


0.25 


3 


> oO 
nN > 


Inverting 


input 


Noninverting 


input 


| 
A) 
h. 
iN) 
; 
Es ea 


{ 
“i 
| 
© 
oO 


ISH High-level strobe current Vstrobe = 9-5 V 


ISL Low-level strobe current Vstrobe = 
i 


: Inverting input 
r Input resistance . ate 
Noninverting input 
Line terminating resistance 


R 
los Short-circuit output current 


Supply current 


°o 
A 
o 


ay 
N 
oS 
ay 
sie 
oO 
N) 
a 
Oo 


( fool toy) 

N 

oi 

KF Lx 
Beagoe 


{ 
N 
foe) 
4 
ol 

| 
fo) 
“ 


Vic =9, Vip = —0.5 V 6.8 10.2 


(average per receiver) 


zs 
> 


tUntess otherwise noted, Vstrobe 2 2-1 V or open. 


Tait typical values are at Voc = 5 V, Ta 25°C, and Vic = 0. 


switching characteristics, VCC =5 V, TA = 25°C 


PARAMETER 


MIN TYP MAX 


¢ 
2 
E 


TEST CONDITIONS 


. Propagation delay time, low-to-high-level output ip 40 | 
PLH(D) from differential input 
Propagation delay time, high-to-low-level output 
t Ry = 400 2 
PHL(D) from differential input api. ae 
; : : CL = 15 pF, 
; Propagation delay time, low-to-high-level output See Fi ‘ 
PLH(S) from strobe input eo ee 
Propagation detay time, high-to-low-level output 
tPHL(S) 


from strobe input 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT OUTPUT 


Vcc =5V 


PULSE 
GENERATOR NO. 1 
(See Note A) 


See Note C 


Cy = 15 pF 
(See Note B) 


| PULSE 
GENERATOR NO. 2 
(See Note A) 


| 
| | —-——-——-—— 2.6V 
STROBE 13V | 13V 13V 0 -13V 
| OV 
| VoH 
OUTPUT 13V 13V 13V 1.3V 
= =e VoL 


I 
tPHL(S) ——o le tPLH(S) 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: Zo = 50 82, th = 10 ns, te = 10 ns, tw = 0.5 + 0.1 us, PRR = 1 MHz. 
B. Cy includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


FIGURE 1—-PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs VS vs 
SUPPLY VOLTAGE COMMON-MODE VOLTAGE FREE-AIR TEMPERATURE 


soe) aa (ae es ER 


> 
* 7 f 
: é 
3 S s 
> > > 
3 3 2 
& £ 
¢ é F 
é ra Hl - 
3 2 5 

a —_] 

s 5 -0.2 § 
. o . 
= £ _03 £ 
i 9 5 

i 
Q 2 0.4 a) 
-05 > 

—20 -10 0 10 20 -75 -50 -25 0 2 580 75 100 125 
Vcc—Supply Voltage—V Vic—Common-Mode Input Voltage—V Ta—Free-Air Temperature—°C 
FIGURE 2 FIGURE 3 FIGURE 4 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


1j—Input Current—mA 


OUTPUT VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


Vcc =5V 
Vip =0 to +20 V 


Vi—Input Voltage—V 


FIGURE 7 


Ry—Terminating Resistance—22 


VOLTAGE TRANSFER CHARACTERISTICS 


5 
a= , 
ey ia as a _ 
i E a UNDER TEST 
Cl sl 
a ae ; 
: > 
lewd dle : 
> > 2 
fe) = 
ee : a | 
Pea! bt > ie] | 
= nine 
f 
= SER CCE 
Fs a ea Ca ae 
—75 -—50 -25 O 25 50 75 100 125 —0.5 —0.3 —0.1 0.1 0.3 0.5 
Ta—Free-Air Temperature—C Vip—Differential Input Voltage—V 
FIGURE 5 FIGURE 6 
INPUT CURRENT TERMINATING RESISTANCE 
vs vs 
INPUT VOLTAGE FREE-AIR TEMPERATURE 
10 200 


ERE MREREEe 
SECUEERAEE 
SREL RARER 


150 
—75 -50 -25 O 25 


Ta—Free-Air Temperature— C 


FIGURE 8 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT POWER DISSIPATION 
(AVERAGE PER RECEIVER) (AVERAGE PER RECEIVER) 
vs vs 
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE 


Voc =5V 
No load 
Ta = 26°C 


Vcc =5V 
Vio=-1V 


VeRee 
a 


Ps 4 Max rated Pp at Ta = 125°C 
A ¢ 200 
5 & 
5 3 
= a 
& Rs 
2 
” i 100 
QO 
9 & 

a. 

fe] 
~20 ~10 0 10 20 —20 -10 ft) 10 20 
Vic—Common-Mode input Voitage—V Vic—Common-Mode Input Voltage-—-V 
FIGURE 9 FIGURE 10 
NOISE PULSE WIDTH 
vs 
RESPONSE-TIME-CONTROL CAPACITANCE 

1000 


Vcc =5V Hf 
700 | ty = 28°C tf 


£ 
£ 
R 
= 
3 
3 
a. 
3 
5 
2 
E 
3 
£ 
A 
= 
l 
2 
10 40 100 400 1000  400010,000 
Response: Time-Control Capacitance—pF 
FIGURE 11 INPUT PULSE FOR FIGURE 11 
PROPAGATION DELAY TIMES FROM 
DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
E E 
r) 
: ae 
é z 1g | See Figure 1 “| 
- e 7 
] | | = 18 'PHL( ) yet | 
ie eee es $. 4p SET TT 
t 
¢ 
ie es eae 
i {MESEEGD Ae 
z6 Pe le Altea sles 
5 Es  aeeee 
5 Bi gle ete | 
8 a 
: Sg ete ean | 
rs s ‘ 
-75 -60 -26 0 2 80 100 126 -76 -60 -26 0 2 50 75 100 125 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—°C 
FIGURE 12 FIGURE 13 


NOTE 4: Figure 11 shows the maximum width of the illustrated pulse that can be applied differentially without the output changing from the 
tow to high level. 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


schematic (each driver) 
JOR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


DRIVER NO. 2 


DRIVER NO. 1 


Resistor values shown are nominal and in ohms. 356 . 
positive logic: 


WV. - » Voc bus 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 6 6 2 7V 
[put Voltage b> see: iw Letter ek eh SS OR A he a erg Be te Ro ole 5.5V 
Duration of output short-circuit (see Note2) 2. 2 2 6. ee 1s 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note3) . . ... . =: 600 mW 
Operating free-air temperature range, SGN55183 30.6% Se ROR ae Se ee, et ees —§5°C to 125°C 

SN75183 2 0 we ee ee ee OPC to 70°C 
Storage temperaturerange © 6. ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . - - - ee ee tt ts 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . 2... 6 ee ee et es 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Not more than one output should be shorted to ground at a time. 
3. For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 22. 


recommended operating conditions 


High-level output current, |QH 


Low-level output current, lo. 
Operating free-air temperature, Ta ‘—55 125 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TypPt 


Vin=2V, lon=-08mA [2a | 
VoH High-level output voltage Y Vv 
(AND) ViH=2V, lon=—40mA | 1.8 3.3 
ViL=O8V, lon=S2mA | 02 
Vv Low-level t volt OUTPUT Vv 
ceases sea Vit=O8V. Ion=4oma | 02208 
Cae ian : Vit = 0.8V, Ton = —0.8 mA sas 
OH igh-leve ut voltage 
ViL=08V, lon =—40 mA 1.8 3.3 
(NAND) J oe 
VoL Low-level output voltage OUTPUT 


ViH=2V,  loL=32mA aaa] 
hy High-level input current Vip =2.4V 


PVin=24V000 E20] A 
ly Input current at maximum input voltage Vip =5.5V Le 
: Tee Sc 


11. Low-level input current 


los _ Short-circuit output currents Vec=5V, Ta=125C —40 -—100 -—120 | mA | 


| Suppl cur t ( f d i ) V CC 5 V, All inputs at 5 V, 
ren average rive 
cc y ig pe r 


Tan typical values are at Voc = 5 V, Ta = 25°C. 
SNot more than one output should be shorted to ground at a time. 


.s 


switching characteristics, Vcc = 5 V, TA = 25°C 


‘ein Propagation delay time, 
low-to-high-level Y output AND 
Propagation delay time, gates 
"PHL jb igh-to-low-level Y output 
iis Propagation delay time, 
low-to-high-level Z output NAND 
high-to-low-level Z output 


Propagation delay time, 


TEST CONDITIONS MIN TYP MAX | UNIT 


Ci = 15pF, 
See Figure 14(a) 


tpLH !ow-to-high-level 


: ; Y output Z.. = 100 22 in series 
differential output : . 
° Gan Galaval with respect with 500 pF, 
ropagation delay time 
a ia to Z output See Figure 14(b) 


tpHL __high-to-low-level 


differential output 


Sa A I RL IRE BN DB a I cE ECT 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT Vcc = 5 V INPUT Vcc =5V 


GENERATOR 


(See Note A Cy = 15 pF GENERATOR 


“T. (See Note 8) (See Note A) 


z 
OUTPUT 


Cy = 15 pF 


es aera 


TEST CIRCUIT 


—sl ~—— HL ke— 
men Ree 
Y | } 15V 
1.5V ; 
OUTPUT | —»>| ii | 
| Vo DIFFERENTIAL H ee NYS 
tPLH OUTPUT ov ov 
aaa (* v 
i \ on VOLTAGE bcs 


z ‘ 18V 15V 
ourrur 


' 
—el eH 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
(a)—OUTPUTS Y AND 2 (b)—DIFFERENTIAL OUTPUT 
NOTES: A. The pulse generator has the following characteristics: Zo = 50 2, tp = 10 ns, te = 10 ns, ty = 0.5 us, PRR = 1 MHz. 
B. Cy, includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with Rj, > 1 M2. 
FIGURE 14—PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


, 200 82 LOAD 


ie RY 
IPAS “es 
TPS age 
dA ALT A UA ee-se: 
wy | TVA YT 
H/| ta-veel | | 
PCE 


V7—Threshold Voltage—V 
VoH—Output Voitage—V 
NO 


0 
-—75 -50 -25 0 25 50 75 100 125 0 -20 —40 —60 -—80 —100—120—140—160 
Ta—Free-Air Temperature—°C 1oH—Output Current—mA 
FIGURE 15 FIGURE 16 
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Vyz-—Differential Output Voltage—V 


Propagation Delay Time—ns 


TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


DIFFERENTIAL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
DIFFERENTIAL OUTPUT CURRENT OUTPUT CURRENT 


< 
2) 
?) 


SA 
aS 
aE 


a 
mae 
a 


wy 


VoL_—Output Voltage—V 


0 25 125 0 20 40 60 80 100 120 140 160 180 200 
Pei enmee Output Current—mA loL—Output Current—mA 
FIGURE 17 FIGURE 18 
PROPAGATION DELAY TIME OF TOTAL POWER DISSIPATION 
DIFFERENTIAL OUTPUT (BOTH DRIVERS) 
vs vs 
FREE-AIR TEMPERATURE FREQUENCY 


Vcc =5V 
No load 
Input: 3-volt square wave 


= 200 FT 4 = 25°C 

IT 180 

S 

% 160 

eet 

2 140 

s 120 

By be wail 

le i: all al 

ye ELT FT 
. LLU | UTA 
40 

-75 -50 -25 0 25 50 75 100 125 0.1 1 10 100 
Ta—Free-Air Temperature—°C f—F soc san: 
FIGURE 19 FIGURE 20 
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TYPES SN55182, SN75182, SN55183, SN75183 
DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 


TYPICAL APPLICATION DATA 


Veco *5V 


. a. 4 
INPUTS < € 

INV 
| inpuT | Sureur 
| NONINV | 
| = NeuT RESP TIME CONT 
| ! I 100 pF 
! | TWISTED STROBE “Tees Note B) 

GNO J 

ee a aa J PAIR L GND 


NOTES: A. A capacitor may be used for dc isolation of the line terminating resistor. The exact value of this capacitor depends on the data 
transmission rate, 
B. Use of this capacitor to control response time is optional. 


FIGURE 21—TRANSMISSION OF DIGITAL DATA OVER TWISTED-—PAIR LINE 


THERMAL INFORMATION 


SN55 182, SN55183 
DISSIPATION DERATING CURVE 


DERATE 
10.4 mw/°C 


Maximum Continuous Dissipation—mW 


70 80 90 100 110 120 = 8§=130 
Ta—Free-Air Temperature—°C 


FIGURE 22 
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SYSTEMS TYPE SN75188 
INTERFACE CIRCUIT QUADRUPLE LINE DRIVER 


BULLETIN NO, DL-S 7311874, SEPTEMBER 1973 


e@ Meets Specifications of EIA RS-232C JORN 
-IN-LINE PACKAG 
e Designed to be Interchangeable with Motorola as oe CiEN one 
MC1488L 


e Current-Limited Output... 10 mA Typical 
e Power-Off Output Impedance... 300 Q Min 
e Slew Rate Control by Load Capacitor 

e Flexible Supply Voltage Range 


e Input Compatible with Most TTL and DTL 
Circuits 


description 


The SN75188 is a monolithic quadruple line driver 
designed to interface data terminal equipment with 
data communications equipment in conformance 
with the specifications of E!A Standard RS-232C. 
The device is characterized for operation from 0°C to 
75°C. 

schematic (each driver) 


TO OTHER 
DRIVERS 


Vcc+ 


H = high level, L. = low level, 
X = irrelevant 


A 
INPUT(S) 
8 - --4+@ -— 


OUTPUT 


GND 


TO 
OTHER 
ORIVERS 


Vcoc- 


TO OTHER 
DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Resistor values shown are nominal and in ohms. 


Supply voltage Vcc+ at (or below) 25°C free-air temperature (see Notes Tand2) ........2.2.2. =. «°15V 
Supply voltage VCC_ at (or below) 25°C free-air temperature (see Notes 1 and 2) Oo Ca eo ee ,SeIBeV: 
Input VOItade Fange =... < ss: Goce eo Se ee we eg OS ee me we Be Bow Je) ot ee BS —15Vto7V 
Output voltage range As ue) Oe” We yen ee ae bags Sa HR oe SE AS Oe a es ea or eee —15V to 15 V 
Continuous total dissipation at (or below) 54°C free-air temperature (see Note3) . . ....... +. 1W 
Operating free-air temperaturerange . 2... 1. ke ee ee ee ee eee 60°C to 75°C 
Storage temperaturerange . . 2... ee —65°C to 175°C 
Lead temperature 1/16 inch from case for 60 seconds: J package. . . . ..... 2... ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .........-. ee ee e+ + 260°C 


NOTES: 1. All voitage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6. 
3. Derate linearly to 780 mW at 75°C free-air temperature at the rate of 10.4 mw/°c. 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


electrical characteristics over operating free-air temperature range, VCC+ = 9 V, Vcc— = —9 V 
(unless otherwise noted) 


MIN TYPt MAX 
PARAMETER TEST CONDITIONS UNIT 
(SEE NOTE 4) 


VIL Low-level input voltage | ve | 
Vv =9V, 
CC+ 6 7 
Vcc—=-9V 


VOH High-level output voltage 


Vec+ = 13.2 V 
oe 9 10.5 
Vec— =—-13.2V 
Vec+=9V, : 
Vv Vcc_=-9V 

OL 

V =13.2V, 

a A105. = 

Vcec— = —-13.2 V 
NH High-level input current Vy=5V P10 Le 
1OS(H) Short-circuit output current at high level V,;=O08V, Vo =0 —6 10 —12 
los(t_) Short-circuit output current at low level Vi, =1.9V, Vo=0 6 10 2 

00 
1 
5.5 


Low-level output voltage 


Output resistance, power off 


Vce+ = 0, Vec_ = 0, 

ce+ cc 4 % 
Vo =-2Vto2V 

Vect = 9, 1520 


No load All inputs at 0.8 V ae oe 
Vec+=12V, | All inputs at 1.9 V 
No load All inputs at 0.8 V i eee 

i 3 


Vec+ = 15, All inputs at 1.9 V pa | 
No load, 


6 
9 
5 


1 
9 


Vv 
Vv 
Vv 
Vv 
A 
A 
A 


m 


lcc+ Supply current from Voc+ 


1 
7 
; 4 
Vcc—=-9V, | All inputs at 1.9 V —13. -17 
No load All inputs at 0.8 V —0.015 
j J mA 


{cc Supply current from Vcc 


Vcec— = —-12 V,} All inputs at 1.9 V —18 —23 
No load All inputs at 0.8 V P0015 | 
Vv =9V Vcc—=-93V, 
CCt+ ; CC =] 439 
No toad 
V =12V, Vec— = —12V, 
CCt+ CC 576 
No load: 
Tau typical values are at Ta = 25°C. 


NOTE 4. The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
voltage levels only, e.g., if —6 V is a maximum, the typical value is a more-negative voltage. 


Pp Total power dissipation 


switching characteristics, V¢cc+ = 9 V, VCC— = —9 V, TA = 25°C 


PARAMETER 
tPLH Propagation delay time, low-to-high-level output | 220-375 | ns | 
tp, Propagation delay time, high-to-low-level output Ry =3kQ, | = 100175 | sons | 
tTLH Transition time, low-to-high-level output See Figure 1 | 85100 | ns | 

pons 
| us 


2 
tTHL ‘Transition time, high-to-low-level output 45 75 
tTLH Transition time, low-to-high-level output § Ry =3kQ to7 k&, Cy = 2500 pF, Ms 
tTHL Transition time, high-to-low-level output § See Figure 1 


t Measured between 10% and 90% points of output waveform. 
§ Measured between +3 V and —3 V points of output waveform (EIA RS-232C conditions) 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


sic A AR ae 8 aaa Ae 3V 
INPUT 
INPUT 1.5V 
Ov 
PULSE ad "1 tPHL id ont tPLH 

GENERATOR OUTPUT VOH 
(See Note A) OUTPUT ! 
CL | 
| 


(See Note B) 


tTHL > 7” —e be— tT 


i 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTE: A. The pulse generator has the following characteristics: tw = 0.5 us, PRR = 1 MHz, Z9 = 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—PROPAGATION AND TRANSITION TIMES 


a PS ST ARTO 


TYPICAL CHARACTERISTICS 


OUTPUT CURRENT 
vs 


OUTPUT VOLTAGE 
VOLTAGE TRANSFER CHARACTERISTICS 


Vo—Output Voltage—V 
|Q—Output Current—mA 


3-k2 
LOAD LINE 


0 02040608 1 12141618 2 ~20 


-16 -12 -8 -4 0 4 8 12 16 
V--Input Voltage--V 


Vo—Output Voltage—V 


FIGURE 2 FIGURE 3 
SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE 
VS vs 
FREE-AIR TEMPERATURE LOAD CAPACITANCE 


Slew Rate—V/ys 


1os—Short-Circuit Output Current—mA 


— 
ne 
— 
aS 
i 


4 

Sasi 
ntl 

. il 

eae 

ap. 

= 

SI tH 

mS emanil 

ali 


: 10 1 1 
Oo 10 20 30 40 50 6 70 80 ~ mn belay 


° C; --Load Capacitance —pF 
Ta—Free-Air Temperature— C L P 


FIGURE 4 FIGURE 5 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


THERMAL INFORMATION 


MAXIMUM SUPPLY VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


> 
: 
pe 
i) 
> 
> 
a 
a. 
3 
afi 
H 
O 
) 
> 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 
FIGURE 6 
TYPICAL APPLICATION DATA 
OUTPUT TO RTL 
= -0.7VTO3.7V 
% SN75188 
3V = 
QUTPUT TO DTL 
= -0.7VTO5.7V 
INPUT FROM % SN75188 
TTL OR OTL 5V — 


OUTPUT TO HNIL 
aa —0.7T0 10 V 


% SN75188 


OUTPUT TO MOS 
-10VTOOV 


% SN75188 


Vec+=12V 
Vcc— =-12V 


10 k2 


—12V 


FIGURE 7—LOGIC TRANSLATOR APPLICATIONS 


T! cannot assume ony responsibility for any circuits shown 


TEXAS INSTRUM ENTS or represent that they ore free from potent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT AN’ 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT PO 
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SYSTEMS TYPES SN75189, SN75189A 
INTERFACE CIRCUITS QUAD LINE RECEIVERS 


BULLETIN NO. OL-S 7312035, SEPTEMBER 1973 


e Input Resistance ...3kQ to 7k e Built-in Input Hysteresis (Double Thresholds) 
e Input Signal Range... +30 V e Response Control Provides: 


e Fully Interchangeable with Mototola Input Threshold Shifting 


MC1489, MC1489A Input Noise Filtering 
© Operates From Single 5-V Supply e Satisfies Requirements of EIA RS-232-C 


schematic (each receiver) 


L OUTPUT 
RESPONSE 


CONTROL 


INPUT 4k 
: 1; 


SN75189 SN75189A 
R1 10 k 2k 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


4 


Resistor values shown are nominal and in ohms. 


2 
CONTROL 
positive logic: Y = A 


The SN75189 and SN75189A are monolithic quadruple line receivers designed to satisfy the requirements of the 
standard interface between data terminal equipment and data communication equipment as defined by EIA 
Standard RS-232C. A separate response control terminal is provided for each receiver. A resistor or a resistor and bias 


CONTROL 


description 


voltage can be connected between this terminal and ground to shift the input threshold voltage levels. An external 
capacitor can be connected from this terminal to ground to provide input noise filtering. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2 6 ee ee ee ee 10 V 
Inputvoltage ... . oo os EO Oh aR Ss a Gp ee. ved ES be he et BORON oe a alae PO ao ee SEO: 
Output current er gt a JS ig ea as ae ba Ge Se. LOA 
Continuous total diesipation.a at ae Relow) 25° c ae -air teniperauiee isee Note 2) be se ah, ea tats hs ah Ot, ee a 1W 
Operating free-air temperature range © 6 6 ww ee 0°C to 75°C 
Storage temperature range .. . ee ee eee) = 65°C to 175°C 
Lead temperature 1/16 inch from case efor 60 sanands: J asckade oe ok ete k Dew e oa 13006 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . .- . - - eee ee eee 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 12. 
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TYPES SN75189, SN75189A 
QUAD LINE RECEIVERS 


a a a ST 
electrical characteristics over operating free-air temperature range, VCC = 5V + 1%, (unless otherwise noted) 


PARAMETER aot TEST CON t 
AeuBRE CONDITIONS 


N 
V+ _Positive-going threshold voltage pt 78.82.25 
Vt— Negative-going threshold voltage Re 1.25 | 0.75 0.97 1.25 
V;=0.75V, Ioy=—0.5mA 


2.6 4 5 

Vv High-level output volta pee aes 
ere eee = a ae ee 
VoL Low-level output voltage ae V,=3V, lo, = 10mA | 0.20.45 | 


i ee 
[loo Supply eurent dt 2 dM SV, Ourputsopen | 20ST ~C~*«O SC mA 


1), Low-level input current 


36 aa| 36 a3 
l14 «High-level input current = 


m 
m 
m 


t All characteristics are measured with the response control terminal open. 
{All typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


S TEST 
PARAMETER cicure| TESTCONDITIONSt | MIN TYP MAX |UNIT 


tpLH Propagation delay time, low-to-high-level output g =15pF, Rp =3.9k2 3S Y 


CL 25 
tpHL Propagation delay time, high-to-low-level output CL =15pF, R_ = 3902 | 2B 
CL =15pF, Ri, =3.9k2 120. 175 
tTHL Transition time, high-to-low-level output CL=15pF, R, = 3902 fF 10 20 


PARAMETER MEASUREMENT INFORMATIONS 


tTLH Transition time, low-to-high-level output 


Voc 10H 
=\ Vcc 
Vr.Vy a: 
OL ~*~ Me 
neorener / RESPONSE 
OH = = 
CONTROL ib. RESPONSE CONTROL 
—_ OPEN 
OPEN 
UNLESS Rc u I Icc is tested for all four 
OTHERWISE Cc a: = = = receivers simultaneously 
SPECIFIED | = Vc 


FIGURE 2—ty, Nin. Icc 


FIGURE 3—I95 


FIGURE 1-Vy., Vt_, Vou. VoL 


i] 
AL SOK, 1 I 90% ne 
INPUT ' 
50% 10% 10% ~A 50% 
' elem em ew — OV 
i] 


(See Note C) 


Vcc 


PULSE 
GENERATOR 


(See Note A) VOH 
90% Wisv 1SV 90% 
Cy = 15 pF OU TEaT t™\ 10% 10% 
ale (See Note B) pads aaa): 
a a tTHL —e| b— be——ef— tri 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following 
characteristics: Zoy4¢ ~ 50 82, ty = 500 ns. 
B., C, includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


FIGURE 4—SWITCHING TIMES 


§ Arrows indicate actual direction of current flow, Current into a terminal Is a positive value. 
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Input Threshold Voltage—V 


TYPES SN75189, SN/5189A 
QUAD LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 
OUTPUT VOLTAGE vs INPUT VOL TAGE 


VoQ—Output Voltage—V 


Vo—Output Voitage—V 
Ww 


INPUT THRESHOLD VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


en ee 


ie 
eae 


Ta—Free-Air Temperature—°C 


FIGURE 7 


ee 

| 
SEER EEE 
t+ | | 


pe eee 
te 
CT eT 


Vi—Input Voitage—V 
FIGURE 5 


SN75189A 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vj—Input igaets 
FIGURE 6 


INPUT THRESHOLD VOLTAGE 
vs 
SUPPLY VOLTAGE 


a SN75189A 


VT+ 


5189 VT+ 


Input Threshold Voitage—V 


Vcc—Supply Voitage—V 


\ 
FIGURE 8 
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TYPES SN75189, SN75189A 
QUAD LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 SN75189A 
NOISE REJECTION NOISE REJECTION 
6 
5 


A att | 
MIN \ ay ii 


Amplitude—V 
Amplitude—V 
Ww 


Ta = 25°C 


‘ See Note 3 
10 400 1000 4000 10 000 10 40 100 400 1000 4000 10 000 
tw—Pulse Width—ns tw—Pulse Width—ns 
FIGURE 9 FIGURE 10 
INPUT CURRENT 


THERMAL INFORMATION 
DISSIPATION DERATING CURVE 


vs 
INPUT VOLTAGE 


DERATE FROM 
10.4 mW/°C___—54°C 


1j—Input Current—mA 
Maximum Continuous Dissipation—W 


—25-—-20-15-10 -5 O 5 10 18 20 25 
Vj—Input Voltage—V 
FIGURE 11 


TA—Free-Air Temperature— C 
FIGURE 12 


NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of the 
output level, 


Tl cannot assume ony responsibility for any circuits shown 


TEXAS INST RUM ENTS : or represent tho! they are free from potent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSS 
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MOS Memory 
Interface Circuits 


MOS MEMORY INTERFACE CIRCUITS SELECTION GUIDE 


FEATURE 


Power Supplies 


SN55367* 
SN75361A SN75365 SN75368* |SN75369* | SN75370 
SN75367* 


Dual Dual 


UNIT 


Dual 
Dual Dual Quad Quad ECL 10K- Current | Read/Write 
TTL-MOS | TTL-MOS | TTL-MOS]| TTL-CMOS MOS Input- Amplifier 
Driver Driver Driver Driver MOS 


Driver : 
Driver 


Required 


Cupar | 
eae Vormx [os [os [ os | os | o3 | o3 | 
Propagation Tenwe | 36 | 30 | ai] 30] 30 30 
Ee 
C3 


outputs, 


Special Features 


resistor 


Short-circuit 


input 


J,N 
Vcc3 Vcc3 
pull-up pull-up 


protection 


*To be announced 


a Ta eS Sr ter 
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SYSTEMS TYPES SN55180, SN75180 
INTERFACE CIRCUITS DUAL TTL-TO-MOS LEVEL CONVERTERS 


BULLETIN NO. DL-S 7311765, AUGUST 1972—REVISED SEPTEMBER 1973 


e Output Compatible with All MOS Devices 


e Inputs Fully Compatible with 
Most TTL and DTL Circuits 


e Designed to be Interchangeable with National 
Semiconductor DM7800 and DM8800 


schematic L 
PLUG-IN PACKAGE (TOP VIEW) 


e Standard 5 V Logic Supply Voltage 

e Variable Vcc2 and Vcc3 Supply Voltages 
e 31-Volt Maximum Output Swing 

e 1mW Dissipation with Output at High Level 


INPUT 1A INPUT 2B 


INPUT 1B 


OUTPUT 2Y 


OUTPUT 1Y 


PIN 71S IN ELECTRICAL 
CONTACT WITH THE CASE 


positive logic: Y = AB 
Resistor values shown are nominal and in ohms. 


description 


The SN55180 and SN75180 are dual voltage-level converters designed for interfacing between TTL or DTL voltage 
levels and those levels associated with high-impedance junction or MOS FET-type devices. These devices offer the 
system designer the flexibility of tailoring the output voltage swing to his application. This can be accomplished by 
varying the Vcc2 and Vcc3 supply voltage within the ranges shown in Figure 1. Typical applications include 
interfacing with MOS shift registers and analog gates. 


The SN55180 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75180 
is characterized for operation from O°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc1 (seeNote1) 2 2 6 6 we 7V 
Supply voltage Vcc2 (seeNote1) 2 2 2 6 ee —30 V 
Supply voltage Vcc3 (seeNote1) 2 6. we 30 V 
Vcc3 to Vcc2 voltage differential Se sh oT th “Ses x Sap oe eB Pee ie CB, Ge Be | a we: oe SO 
Input voltage (see Note 1) 6 6 we 5.5V 
Continuous total dissipation at (or below) 70°C free-air temperature (seeNote2) ......... . . 300mW 
Operating free-air temperature range: SN55180 Circuits 4 BS, te se te, OF e aks & Bet —55°C to 125°C 

SN75180 Circuits 2... 2. ee ee ee ee OPC to 70°C 
Storage temperature range 2. we we —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds BS lige tah hh Sen Tc shor AB, Ra A ee a. ee SE ee 300°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation of the SN55180 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 6. 
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TYPES SN55180, SN75180 
DUAL TTL-TO-MOS LEVEL CONVERTERS 


recommended operating conditions 


RECOMMENDED COMBINATIONS 


Figure 1 shows the boundary conditions within which it is OR SURPUY VOLTAGES 


recommended that the SN55180 and SN75180 be operated 
for proper functioning of these converters. The range of 
operation for supply Vcc is shown on the horizontal axis. 
VCC2 must be between —25 V and —8 V. The allowable 
range for VCc3 is governed by Veco. After a value for 
Vcc2 has been chosen, Vcc3 may be selected as any value 
along a vertical line passing through the Vcc2 value and 
terminated by the boundaries of the recommended 
Operating region. A voltage difference between supplies of 
at least 5 volts should be maintained for adequate output 
voltage swing. 


Vcc3—Supply Voltage—V 


Vcc2—Supply Voltage—V 
FIGURE 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


(see note 3) 


Vin Highievel inputvottage 
Vit Lowievelinputvottage i SS 
[Von High-level outputvortage ___|Vecy= MIN” Vj=08V, Ton =0 

VOL ; 


Low-level output voltage Vec1=MiN, V;=2V 
WH High-level input current Vcc1 = MAX, V,;=2.4V 


Me Low-level input current Vcc1 = MAX, V; = 0.4V 0.2 0.4 
Supply current from Vcc, : 

! Vv = MAX, all inputsatOV, outputs open 440 820 LA 

CC1(H) outputs high (both converters) sd 4 ig . 


Supply current from Vcc, ; 
| Vv = MAX, all inputs at 4.5 V, outputs open 1.7 3.2 
ccrL) outputs low (both converters) cct 
Supply current from Vcc3 
I ' Vv = MAX, all inputs at 0.8 V, outputs open LA 
Cest) outputs high (both converters) cee is 


NOTE 3: Minimum and maximum limits apply for all allowable values of Vec2 and Vcec3- 
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable device 


type. 
switching characteristics 
PARAMETER ea 
FIGURE 

P ion delay ti 

pide Ce ee CL=15pF, See Figure 2 
low-to-high-level output 
P * | reaie 

aL ropagation delay time, CL = 15 pF, See Figure 2 
high-to-low-level output 


fan typical values are at Vec1=5 V, Vec2 = -22 V, Vec3 =8 V,Ta= 25°C. 


TEST CONDITIONS 
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TYPES SN55180, SN75180 
DUAL TTL-TO-MOS LEVEL CONVERTERS 


PARAMETER MEASUREMENT INFORMATION 


2.4V VcCi Vcc3 
8V 


INPUT 1.5V 1.5 V 


PULSE 
GENERATOR 
(See Note A) 


1V 
qc —--VOL 
tPpLH 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zou; = 50 2, t, = 10 ns, ty = 10 ns, PRR = 500 kHz, ty = 500 ns. 
B. C,_ includes probe and jig capacitance. 


FIGURE 2 


TYPICAL CHARACTERISTICSt 


PROPAGATION DELAY TIMES 
vs 


FREE-AIR TEMPERATURE 


160 


ana 
| at | A 
[| PNY 
eal el 


tPLH and tpH_—Propagation Delay Time—ns 
8 


—60-40—-20 0 20 40 60 80 100 120 140 
Ta—Free-Air Temperature—"C 
FIGURE 3 


NORMALIZED OUTPUT PULL-UP 
RESISTOR VALUE 


vs 


VOLTAGE TRANSFER CHARACTERISTICS FREE-AIR TEMPERATURE 


25°C 
& 


Vo—Output Voltage—V 


- 0.85 
—60-40-20 0 20 40 60 80 100120 140 


Vj—Input Voltage—V Ta—Free-Air Temperature—"C 


FIGURE 4 FIGURE 5 


Pull-Up Resistor Vatue Relative to Value at Ta 
R 3 


t Data for temperatures below 0°C and above 70°C is applicable to SN55180 circuits only. 
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TYPES SN55180, SN75180 
DUAL TTL-TO-MOS LEVEL CONVERTERS 


THERMAL INFORMATION 


DISSIPATION DERATING CURVE 
400 


300 


200 


100 


Maximum Continuous Dissipation—mW 


PKG DERATE FROM 
4.8 mw/°C 87°C 


70 80 90 100 110 120. =130 
Ta—Free-Air Temperature—C 


FIGURE 6 
Til cannol assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. TEXAS INSTRUM ENTS 
AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 9-5 


ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SYSTEMS INTERFACE 
CIRCUITS 


TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


BULLETIN NO. OL-S 7311793, JULY 1973 


features 


e Plug-in Replacement for SN75107A, 
SN75108A with Improved Characteristics 


+10 mV Guaranteed Input Sensitivity 
TTL Compatible 
Standard Supply Voltages...+5 V 


Differential Input Common-Mode 
Voltage Range of +3 V 


e Strobe Inputs for Channel Selection 


applications 
e Sense Amplifier for MOS Memories 
e Dual Comparator 
e High-Sensitivity Line Receiver 
description 


The SN75207 and SN75208 are pin-for-pin replace- 
ments for the SN75107A and SN75108A, respec- 
tively. The improved input sensitivity makes them 
more suitable for MOS memory sense amplifiers and 
can result in faster memory cycles. Improved 
sensitivity also makes them more useful in line 
receiver applications by allowing use of longer trans- 
mission line lengths. The SN75207 features a TTL- 
compatible active-pull-up output. The SN75208 
features an open-collector output that permits wired- 
AND logic connections with similar output configura- 
tions. Both devices are designed for operation from 
O°C to 70°C and are available in the ceramic 
dual-in-line (J) package or in the plastic dual-in-line 
(N) package. 


FUNCTION TABLE 


DIFFERENTIAL 
INPUTS STROBES OUTPUT 
A-B 


Vip 2 10 mV 


—10 mV < Vip < 10 mV 


Y 
ae ees 
Vip <—10 mv 


H = high level, L = low level, X = irrelevant 


JOR N 
DUAL-IN-LINE PACKAGE 


INPUT INPUT OUTPUT STROBE 
Vcc+ Vcc-— NC 2Y 


OUTPUT STROBESTROBE GND 
1Y¥ 1G Ss 


NC—No internal connection 


schematic 


(8) STROBE 
2G 
2p 10) 
INPUTS 
2A 
2) (9) ouTPUT 
2Y 
3 
ara mar, | 
1 
V.6k $ 120 


NOTES: A. R* =1kQ2 for SN75207 and 750 2 
for SN75208. 
B. Resistor values shown are nominal 
and in ohms. 
C. Components shown with dashed 
lines are applicable to the SN75207 
only. 


W ..-Vec bus 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


absolute maximum ratings over operating operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 2. 2. 1 we ee eee eee eee) 6M 
Supply voltage Vcc_ (see Note 1) 2. 2. 2 2 1. ee ee ee ee ee IN 
Differential input voltage (see Note2) . . . . 1... we ee ee ee ee ee ee ee ew ee 6B 
Common-mode input voltage (see Note 1) . 2. 2... 1. ee ee ee ee ee ee ee.) 6K 
Strobe input voltage (see Note 1). 2. 2 2... we ee ee ee ek ee ee ee es FHV 
Operating free-air temperaturerange . 2 1... ee ee eee ee ee 60°C to 70°C 
Storage temperaturerange .. 2... 1. ee ee ee ee e)»~=6=65°S to 150°C 


recommended operating conditions (see note 3) 


SN75207, SN75208 


Supply voltage Vcoc+ (see Note 1) 4.75 5 5.25 


Common-mode input voltage (see Notes 1 and 4) 
Input voltage range, any differential input to ground (see Note 4) 


Operating free-air temperature 


All voltage values, except differential voltages, are with respect to network ground terminal. 

Differential voltage values are at the noninverting (A) terminal with respect to the inverting (B) terminal. 
When using only one channel of the line receiver, the inputs of the other channel should be grounded. 
The recommended combinations of input voltage fall within the shaded area of the figure below. 


NOTES: 


&wWN = 


RECOMMENDED COMBINATIONS OF 
INPUT VOLTAGES FOR LINE 
RECEIVERS 


Input—A-to-Ground Voltage—V 


—5 -4 -3-2 -1 0 1 2 3 
Input—B-to-Ground Voltage—V 


definition of input logic levelst 


ViDH  High-ievel input voltage between differential inputs 


VipL Low-level input voltage between differential inputs 
Vin(s) High-level input voltage at strobe inputs 


Vit(s) Low-level input voltage at strobe inputs 


FIGURE 


TEST 


TThe algebraic convention, where the most-positive (least-negative) limit is designated maximum, is used in this data sheet with logic input 


voltage leveis only. 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS+ 
FIGURE 
' Input current Vcc+ = MAX, Vcc— = MAX, Vip = 0.5 V 30 
into 1A or 2A Vic=-3Vto3V Vip =-2V 
Input current = : 
into 1B or 2B 


SN75207 
MAX 


- _§N75208 
MIN TYP§8 MA 


| 
= 


~) 
on 
1) 
i) 
“ 
on 


Vcc+ = MAX, Vcc— = MAX, Vip = —0.5 Vv 30 


2 
eee cag Vip=2V 


rE 
> 


Vcc+ = MAX, Vec— = MAX, 


= 
2 
aa 
< 
ao) 
un 
2l~ 
Oran 
W 
Oo 
~ 
J on i 
Cc 
. = 
mar] 


High-level 
VIH(S) = 2.4 V 
1H input current + ae 7 re 
into 1G or 2G cc+ : cc— ‘ mA 


Vins) = MAX Voc+ 


Low-level 
; Vcc+ = MAX, Vcc— = MAX, 
input current Vv =0.4V mA 
into 1G or 2G Lae 
Vcc+ = MAX, Vcc— = MAX, : 
High-level input VIH(S) = 2-4V 
IH current into S Vecs = MAX, Vcc_=MAX, a1 
Vins) = MAX Vec+ 


—3.2}| mA 


Low-level input 
IE current into S 
High-level 
VOH 3 
output voltage 


Vitis) = 0.4 V 
Vec+ = MIN, 
OH = —400 BA, 
Vec+ = MIN, Vec— = MIN, 
lot = 16 mA, Vic=-3Vto3V 
Vcc+ = MIN, Vcc— = MIN, 
VOH = MAX Vcc+ 


Vcc+ = MAX, Vcc— = MAX, 


Vcc— = MIN, 
Vic=-3Vto3V 


4 


Low-level 


Vv 3 
he output voltage 


High-level 

!OH 3 
output current 
Short-circuit 

lo 


teor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

§ All typical values are at Vcc4 = 5 V, Vcc = —-5 V, Ta = 25 C. 

{ Not more than one output should be shorted at a time. 


2501 uA 


N 
—_ 
fee) 

| 

w wo 
oO N nN 
—_ 
ce 
Ww 
° oO 


= 
ey 
| 

s 
°o 
3 
> 


Voec+ = MAX, Vec— = MAX 
2 output current { CC+ cc 


Supply current 


ICCH+ from Vcc+, 
output high 


Supply current 


ICCH— from Vcc_., 
output high 


Vcc+ = MAX, Vcc— = MAX, 
TaA= 25°C 


oo 
> 


—15 


=, 
> 


switching characteristics, Vcc+ = 5 V, VcCc— = —5 V, Ta = 25°C 


TEST 
PARAMETER 
FIGURE 


Propagation delay time, low-to-high-ievel 
PEND! output from differential inputs A and B 
Propagation delay time, high-to-low-level : 
Be output from differential inputs A and B 
eres Propagation delay si low-to-high-level 
output from strobe input G or S 
Propagation delay time, high-to-low-level 


R= 470 &, Cy = 15 pF 
t 
PHL(S) output from strobe input G or S 


SN75207 
MIN TYP MAX 


SN75208 
MIN TYP MAX 


TEST CONDITIONS 


wo 
oi 


~ 


~ 


—_ wx ie) 
© 
esol -_ w 
Cc 
< 
=| 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


OPEN 


Vect+ 2G S$ 1G Vec- 


Vip See Note 


racial ice tes 


ie 5 
I 


t 


NOTE: When testing one channel, the inputs of NOTE: Each pair of differential inputs is tested 
the other channel are grounded. separately. The other pair of inputs are 
grounded. 
FIGURE 1—VipH and VipL FIGURE 2—[),4 and ty 


Vitt(S) 
Vis) 


NOTES: 1. Vic=—-3Vto3V. 
2. When testing one channel, the inputs of the other channel should be grounded. 


FIGURE 3—ViH(s). Vit(s). Von. VOL. and Ion 


*t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


NH(S) 
_— > 


VIH(S) 


VIL(S) 


iat Strobe 16 Vins) | 45 | 
i at Strobe 2G Vitis) 
iy. at Strobe S [| —10 mV ViLis 


NOTES: 1. Each channel is tested separately. 
2. Not more than one output should be 
grounded at a time. 
FIGURE 5—los 


t arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FIGURE 6—Icc; and Icc_ 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
Vcc— 


oe aoe 


DIFFERENTIAL iat “| Soar 
INPUT Meee A | 
| iy > | 
PULSE O e 
GENERATOR O | 
See Note 1 : O | 
l | 
| 
| 
| | 
| O | 
| e O 
+40 mV O 2B | | 
0 50 2 enna ee = —! 
OUTPUT 
CL 
STROBE 15 pF 
INPUT O See Note 3 
See Nete 2 
PULSE = sy 
GENERATOR 
See Note 1 
TEST CIRCUIT 
40 MV ————— tremens AO mV 
INPUT 
B 
3V 
STROBE 
INPUT ; 
Gors i ees: ies V 
—a ft tPHLIs) 
ro == VOH 
OUTPUT | 
Y : . . 1.5 V 


VOLTAGE WAVEFORMS 


NOTES: 1. The pulse generators have the following characteristics: Zoy;=502. tp <5Sns, te <5ns, tw1 = 500 ns with PRR = 1-MHz, 
tw2 = 1 ms with PRR = 500 kHz. 
2. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B8 or 2A-2B are 
being tested, and to Strobe 2G when inputs 2A4-2B are being tested. 
3. C, includes probe and jig capacitance. 
4. All diodes are 1N916. 


FIGURE 7—PROPAGATION DELAY TIMES 
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TYPES SN75207, SN75208 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


TYPICAL APPLICATION DATA 


STROBES 


INPUT lle 
FROM SN75361A MOS MEMORY 
TTL 
TTL or | 
SN75452 
%SN75207 | 
or 
(e.g. TMS 1103 | %SN75208 | 
DYNAMIC RAM) Vref 
ADJUSTMENT {_ | 
DRIVE MEMORY SENSE 
MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 RECEIVER 4 
ee pe ee ee pep 
STROBES STROBES TWISTED-PAIR LINE STROBES 
. p P 
RT RT 
RT LOCATION 2 At 7 
RT = a DRIVER 1 DRIVER 3 DRIVER 4 
A A A 
DATA INPUT &, Se ie 5 |) es B iy ip: 


INHIBIT > ~ : > ies 


LOCATION 1 LOCATION 3 LOCATION 4 


Receivers are SN75207 or SN75208; drivers are SN55109, SN75109, SN55110, or SN75110 


DATA-BUS OR PARTY-LINE SYSTEM 


PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some _ voltage 
between —3 volts and +3 volts, preferably at ground. 
Failure to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. 


aa raga aN TP II I Se I I I a a PI Te aN IT A OE EE EE NED 


Tt cannot assume ony responsibility for ony circuits shown 
TEXAS INST RUM ENTS or represent that they are free from patent infringement. 
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SYSTEMS TYPE SN75270 
INTERFACE CIRCUITS 7-UNIT MOS-TO-TTL CONVERTER ARRAY 


BULLETIN NO. OL-S 7312061, SEPTEMBER 1973 


schematic (each driver) JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


GND 


Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2. 2... 2... kk 7V 
PA PULCURFENT f° .de Gy Bae Se eee & ed bh kote bow ewe ay we Be EB ir OS we GS ee eA 
Continuous total dissipation . . 2. 2... . . eee ee ee ee 6800 mW 
Operating free-air temperaturerange . . . . . 2... ee ee ee ee ee ee §6O°C tO 70°C 
Storage temperaturerange . . 2... 1. ee ee ee .))~)6 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .........2.2.22.2.0200284 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .........2.2.,2.2.2.2. 2. 260°C 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, Vcc 4.75 5 5.25 V 

High-level input current, 1} 0.5 2 mA 
Low-level input current, Ij. 0 0.1 mA 
Operating free-air temperature, Ta 0 70 "¢ 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS MAX | UNIT 


Voc = 4.75 V, 14 = 500 yA, 

Vou High-level output voltage cc 1H 24 y 
10H = —80 nA / 
Voc=4.75V, i= 100HA, 

VOL Low-level output voltage cc IL M 
lor =3.2mMA 


Voc =4.75V, 1444 = 500 vA, 

‘ Vo=1V 

10H High-level output current 

Voc = 5.25V, yyy = 500 WA, 

Vo = 0.25 V 
Vec = 5V, iyL = 100 vA, 

ICCL Total supply current, all outputs low \ bs 0 = | 088 | ma | 

oO => 


NOTE 1: Voltage vatues are with respect to network ground terminal. 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER ARRAY 


switching characteristics, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output Vec=5V, CL = 15pF, 


tpH{_ Propagation delay time, high-to-low-level output Ri =1.5k2, See Figure 1 


PARAMETER MEASUREMENT INFORMATION 


Vcc 
5V 5V 5V 


RL =1.5k2 


PULSE 
GENERATOR 
(See Note A) 


2N3576 


CONVERTER 


OUTPUT 


Cy = 15 pF 


| (See Note B) 


NOTES: A. The pulse generator has the following characteristics: Zoy¢ = 50 2, tp < 10 ns, t¢ < 10 ns, PRR = 500 kHz, ty, = 500 ns. 
B. C includes probe and jig capacitance. 


TEST CIRCUIT 


5V 


PULSE 
GENERATOR 
OV 
HIGH 
INPUT 
LOW 
-_ | =a VOH 
OUTPUT 


VOL 


VOLTAGE WAVEFORMS 


FIGURE 1 


Ti cannot assume ony responsibility for any circuits shown 


TEXAS INST RUM ENTS or represent that they ore free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POS 
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SYSTEMS TYPE SN75361A 
INTERFACE CIRCUITS DUAL TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7312054, SEPTEMBER 1973 


MOS MEMORY INTERFACE 
e Dual Positive-Logic NAND TTL-to-MOS Driver JOR” 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
® Versatile Interface Circuit for Use between 
TTL and High-Current, High-Voltage Systems 


* -e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e TTLand DTL Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e High-Speed Switching 
e Transient Overdrive Minimizes Power Dissipation 


e Low Standby Power Dissipation 


description NC—No interna! connection 
P 
The SN75361A is a monolithic integrated dual DUAL-IN-LINE PACKAGE (TOP VIEW) 
TTL-to-MOS driver and interface circuit. The device Vec1 1Y  2Y Vcc2 


accepts standard TTL and DTL input signals and 
provides high-current and high-voltage output levels 
suitable for driving MOS circuits. Specifically, it may 
be used to drive address, control, and timing inputs 
for several types of MOS RAMs including the ‘1103 
and TMS4062. 


The SN75361A operates from the TTL 5-volt supply 
and the MOS Vssgs supply in many applications. This 
device has been optimized for operation with Vcc? 
supply voltage from 16 volts to 20 volts; however, it 
is designed so as to be useable over a much wider 


range of Vcc2. positive logic: Y = AE 


The SN75361A is characterized for operation from 
O°C to 70°C. 


schematic (each driver) 


Vvec1 Vcc2 


TO OTHER 
DRIVER 


INPUT A aia tals 


ENABLE E 


TO OTHER 
ORIVERS 


TENTATIVE DATA SHEET 
This document provides tentative information TEXAS INSTRU MENTS 
on a new product. Texas Instruments reserves 5-15 
the right to change specifications for this 
product in any manner without notice. 


TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc; (see Note 1) ee oS SE, Be ao ew: Ba ee el Le m a a-ha e = OSV to7 VV 
Supply voltage range of Vcc? se UE, pee So ge “ee Ge ge Gk, a le 2 en ere Gg la a, a , QE tO 25 
Inputvoltage .... Bias fe 8S hag, ae oe ee a ae Se SIE a a wr Se See ee oe 
Inter-input voltage (see hee 2) es a See ek a Oe we ae Ae SEV 
Continuous total dissipation at (or Bale) 25° C ee -air saeaineratiie igs Note 3): 

J or N package Sp Coibc Augen tags 2 ae Se Steeda te Bh Ma, Se ee he ek es Ss we ie me a og te le oe aS me “1ABOR mY 

Ppackage .... Bh gk hI, Ae ee Ta ee Gas te Se ER ae ae ch a ee BO eR Se & OOO mW. 
Operating free-air eenperatins WONGGS eas of ca ere Se Ge Hoek, wifes s&s See ede ork & a: OCIS 
Storage temperature range . . Doce ee ee ee ee) 65°C to 150°C 
Lead temperature 1/16 inch fiom case eto 60 seconde J parkas diese Wie at Se Ws. Gar Br a ta eo sit) Be A See eee Sy 300°C 
Lead temperature 1/16 inch from case for 10 seconds: NorPpackage ......2.2.2.2.2.2.2.. =. ~ 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. This rating applies between the A input of either driver and the common E input. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 17. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, Vcc1 ae car Aoi Mee Ba ete GP Bn BA ag? Se Cpe ae ak Sw, enc 4.75 5 5.25 V 
Supply voltage, VCC2. 6 6 ww 475 20 24 +OV 
Operating free-air temperature, TA. |... 0 70 °C 


SS I I a TI a ES aD TSDC Pt SG A TS SS EES, 
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TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


Vin Highievel inputvolage ——OOSCSC=C“~‘~idSCSOSC“‘CSSCS™S™C*C*‘“‘(COCNCO#® 
Vit Lowievelinputvoltage SSCSCiESSSSSSSCSCSCSCSSC*Y 
[ij input clamp vorage mA 


Vv High-level tvolt ViL=0.8V, lon =—50nA | Veco—-1 Vec2—0.7 
-tevel Ou vo 

OH ' e tpu age VIL = 0.8 V, Ion = —10 mA Vcec2—-2.3 Vec2-1.8 

Vin =2V, lol = 10mA 0.15 


Vcc2= 15 V to 24V, Vip =2V, 
lot = 40mA 


VOL Low-level output voltage 


Vv Output clamp voltage Vy=O0V, 1OoH = 20mA Vccotl. 
ty input current at maximum input voltage V,;=5.5V 

" 

| 


oO 
High-level input current Vi=2.4V |Ainputs | 
fe : 


{ Low-level input current Vv, =0.4V Te input | 5 a5 


Vici = 5.25 V, Vcc2 = 24V, 


Supply current from Vcc, 


; 
CC1H) oth outputs high 


Supply current from Vcc, 
both outputs high 


1CC2(H) All inputs at 0 V, No load 


Supply current from Vcc, 


ICC1(L) Vceci = 5.25 V, Vec2 = 24V, 


both outputs low 


lacs Supply current from Vcco, ‘Allinoute eee iis 
2 both outputs low ‘ 


Supply current from Veco, Vcoc1=OV, Vcc2= 24V, a 
cc2(s) stand-by condition All inputs at 5 V, No load 


T Ail typical values are at Vcco1=5 V, Voc2 = 20 V, and Ta = 25°C. 


switching characteristics, Vcc1 = 5 V, VCC2 = 20 V, TA = 25°C 


toLH Delay time, low-to-high-level output 
tpoHL Delay time, high-to-low-leve! output 


tTLH Transition time, low-to-high-level output vi — 
tTHL Transition time, high-to-low-level output Sania 1 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 


TEXAS INSTRUMENTS 
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TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 
5V 20 V 


INPUT Vcc1 Veco | 
PULSE | | 
GENERATOR 
(See Note A) 


‘OUTPUT 


: CL 
(See Note B) 
2.4V | GND | 
TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, ~ 50 &2. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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VOH—High-Level Output Voltage—V 


Vo—Output Voltage—V 


TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
VS VS 
OUTPUT CURRENT OUTPUT CURRENT 
Vcc2 
oo mani ee Ul al % 
3 
Vcc2-1 fs A 
X = 
2. 
HM / é 
V —1.5 NW ~.—g 
= hee E 
ahi < 
Vcc2-2.0 Sh i! 3 
Ta =0°C i “ 
a | 
_ [ill CUM ti / 
Vcc2—3.0 
—0.01 ~0.1 ~100 0 20 40 60 80 100 
|OH—High-Level Output Current—mA loL—Low-Level Output Current—mA 
FIGURE 2 FIGURE 3 
TOTAL DISSIPATION 
(BOTH DRIVERS) 
vs 
VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY 


Input: 3-volt square wave 
(50% duty cycle) 


P+—Dissipation—mW 


0.1 04 £0.71 2 4 7 10 
Vi—Input Voltage—V f—Frequency—MHz 
FIGURE 4 FIGURE 5 
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TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


9-20 


tpLH—Propagation Delay Time, tPLH—Propagation Delay Time, 
Low-to-High-Leve! Output—ns Low-to-High-Level Output—ns 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
FREE-AIR TEMPERATURE 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


eo 
ET 
~- < 
> 3 
253 
= Bd 
§ 
az 
z 3 
° 
re 
a 2 
2% 
Vec1=5V a= 
Vcc2 = 20V = 
Rp = 102 


See Figure 1 


Ta—Free-Air Temperature—"C 
FIGURE 6 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 


Vcc? SUPPLY VOLTAGE 


20 3 40 50 60 


Ta—Free-Air Temperature—°C 


FIGURE 7 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 


VS 
Vcc2 SUPPLY VOLTAGE 


Vcoc1 =5 V 
Rp = 102 


tpH_—Propagation Delay Time, 
High-to-Low-Level Output—ns 


Ta = 25°C 
See Figure 1 


0 4 8 12 16 20 24 0 
Vcc2—Supply Voltage—V 
FIGURE 8 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
LOAD CAPACITANCE 


tpH_—Propagation Delay Time, 
High-to-Low-Level Output—ns 


9) 100 200 300 400 500 600 0 
C_—Load Capacitance—pF 
FIGURE 10 
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8 12 16 


Vcc2—Supply Voitage—V 
FIGURE 9 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 


vs 
LOAD CAPACITANCE 


100 


200 WO 400 
C_—Load Capacitance—pF 
FIGURE 11 


TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


Vcc1 


VREF 


Vcc2 
Y RESET 


A 


A 
Bu “1 
7 SN75361A TMS4062 WE | SN75361A 7 
1% packages) MOS RAM a (5 packa 
INPUTS NER Loa eEOcK ae prey INPUTS 
< | 
{ 
! 
FIGURE 12—INTERCONNECTION OF SN75361A DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM. 
19.5V 16.7 V 5V 
Vcc Vcc2 VBB Vcc2 Vcc! 
A Y DATA IN 
PRECHARGE 
TTL SN75361A , SN75361A TTL 
1103 MOS RAM 
INPUTS (2 packages) (5 packages) INPUTS 


‘i 

1 

‘ 

CHIP 
ENABLE 
‘ 

J 


READ/WRITE 


FIGURE 13—INTERCONNECTION OF SN75361A DEVICES WITH ‘1103-TYPE SILICON-GATE MOS RAM 
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TYPE SN75361A 
DUAL TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 15.7 V 8V 5V 


SILICON 
DIODE 
Vcc1  Vcc2 VpD 4 Vec2..~—s- Vcc 1 
A » AO Y A 
tTus7001* 22 
MOSRAM &@2 Aq 
SN75361A OZ ! 
TTL O= | SN75361A 
iNBUITS (% package) Y CHIP SELECT Ag Y (6 packages) ee 


-3V 2 


FIGURE 14—-INTERCONNECTION OF SN75361A DEVICES WITH TMS7001-TYPE N-CHANNEL MOS RAM 


*To be announced 


a, ee rene Applications using SN75361A as interface devices 
[ SN75361A ~ | [~~ MOS ~ | between TTL inputs and the address, control, and 
SYSTEM timing inputs for three types of MOS RAMs are 
| shown in Figures 12, 13, and 14. A silicon diode is 
Rp used in Figures 13 and 14 to increase the SN75361A 
a 2 DD os pecan | high-level output voltage to obtain the desired high- 
level input voltage required by these MOS RAMs. An 
CL | extra power supply could be used in place of the 
diode. 


| | | | Figures 12, 13, and 14 show the use of the SN75361A 


over a wide range of Vcc? supply voltages. The 
device may even be used asa TTL gate, if desired, by 
connecting Vcc? to 5 volts. 


The fast switching speeds of this device may produce 
undesirable output transient overshoot because of 


load or wiring inductance. A small series damping 
Hee or eG + EaRcita Oven GOuIN OR resistor may be used to reduce or eliminate this 
output transient overshoot. The optimum value of 


CERTAIN SN ies apy eee the damping resistor to use depends on the specific 
load characteristics and switching speed. A typical 
value would be between 102 and 3022. See 
Figure 15. 


NOTE: Rp =~ 10 2 to 30 2 (optional). 
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THERMAL INFORMATION 
power dissipation precautions 


Significant power may be dissipated in the SN75361A driver when charging and discharging high-capacitance loads over 
a wide voltage range at high frequencies. Figure 5 shows the power dissipated in a typical SN75361A as a function of 
load capacitance and frequency. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(Av) + Pc(av) + Ps(av) 


where PpC(AV) is the steady-state power dissipation with the output high or low, PC(AV) is the power level during 
charging or discharging of the load capacitance, and PS(AV) is the power dissipation during switching between the low 
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channel are: 


prety tpyt 
Pociav) = S+-4-PHH 


Pc(Av) © C Vc? f 
PLHtLHtPHt 
Peay OUH LH HLtHL 


where the times are as defined in Figure 16. 


PL. PH, PLH. and pH are the respective instantaneous levels of power dissipation and C is load Capacitance. 


The SN75361A is so designed that Ps is a negligible portion of PT in most applications. Except at very high 
frequencies, th +tH >>tLH +tHL so that Ps can be neglected. Figure 5 for no load demonstrates this point. The 
power dissipation contributions from both channels are then added together to obtain total device power. 


The following example illustrates this power calculation technique. Assume both channels are Operating identically with 
C = 200 pF, f = 2 MHz, Vcc1 =5 V, Vcc2 = 20 V, and duty cycle = 60% outputs high (ty/T = 0.6). Also, assume 
VOH = 19.3 V, VoL = 0.1 V, Pg is negligible, and that the current from VCC2 is negligible when the output is high. 


On a per-channel basis using data sheet values: 


2mA OmA 16 mA 7mA 
(5 V) (224) +(20V (oes) (0.6) + [(5v) (Se) + (20V) Zr4)|os 


PDC(AV) 2 


PDC(AV) = 47 mW per channel 
PC(AV) © (200 pF) (19.2 V)? (2 MHz) 


PC(AV) ~ 148 mW per channel. 
For the total device dissipation of the two channels: 


PT(AV) © 2 (47 + 148) 


PT(AV) ~ 390 mW typical for total package. 
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THERMAL INFORMATION 


FIGURE 16—OUTPUT VOLTAGE WAVEFORM 


DISSIPATION DERATING CURVE 


PKG DERATE FROM 
8.0 mW/°C 25°C 
J,N 10.4 mw/°C 25°C 


Maximum Continuous Dissipation—mW 


20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 


FIGURE 17 
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SYSTEMS 
INTERFACE CIRCUITS 


and High-Current, High-Voltage Systems 
e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e@ Designed to be Interchangeable with Intel 3207 


© Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e Vcc3 Supply Voltage Pin Available 


e Vcc3 Pin Can Be Connected to V¢c2 Pin in 
Some Applications 


e TTL and DTL Compatible Diode-Clamped Inputs 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e Two Common Enable Inputs per Gate-Pair 


e High-Speed Switching 


e Transient Overdrive Minimizes Power Dissipation 


e Low Standby Power Dissipation 
description 


The SN75365 is a monolithic integrated quad 
TTL-to-MOS driver and interface circuit. The device 
accepts standard TTL and DTL input signals and 
provides high-current and high-voltage output levels 
suitable for driving MOS circuits. Specifically, it may 
be used to drive address, control, and timing inputs 
for several types of MOS RAMs including the ‘1103 
and TMS4062. 


The SN75365 operates from the TTL 5-volt supply 
and the MOS Vssg and Vgp supplies in many 
applications. This device has been optimized for 
operation with Vcc2 supply voltage from 16 volts to 
20 volts, and with nominal Vcc3 supply voltage from 
3volts to 4volts higher than Vcc2. However, it is 
designed so as to be useable over a much wider range 
of Vcc2 and Vcc3. In some applications the Vcc3 
power supply can be eliminated by connecting the 
VCC3 pin to the Vcc2 pin. 


The SN75365 is characterized for operation from O°C 
to 70°C. 


MOS MEMORY INTERFACE 


@ Quad Positive-Logic NAND TTL-to-MOS Driver 
e Versatile Interface Circuit for Use between TTL 


TYPE SN75365 
QUAD TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7312058, SEPTEMBER 1973 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


VcCc1 av 4A 2E2 261 3A 


positive logic: Y = A-E1-E2 


schematic (each driver) 


Vec1 Yec3 Vec2 


TO OTHER 
ORIVERS 


OUTPUT 
vy 


TO OTHER 
DRIVERS 


ee a ne nel Reet ne eee TY 


TENTATIVE DATA SHEET 


jis document provides tentative information 
| a new product. Texas Instruments reserves 
e right to change specifications for this 
oduct in any manner without notice. 
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TYPE SN75365 
QUAD TTL-TO-MOS DRIVER 


cent nn 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) ok lt OS Se lee gh: dee jee Bd hae et ey Gg os SOOT. 
Supply voltage range of VCC2 a be  & eed ite & BOER A Eee eB Rit ae SUB Mie 2o¥ 
Supply voltage range of VCC3 Sk te Gein & a acd Dw $4 ahh eh ie we ook eS x & AOS SON 
Input voltage... eae ter de es ee eae Be Sean, Ss Vy oe ee ee BS Re Se eS RH AE OO V 
inter-input voltage (see Note 2) $0 boa, Oe eg th & oe & pew! Sw 
Continuous total! dissipation at (or balewi ‘25° C fie: -air aempersture ieee ‘Note 3) 2 tet Se bec ee ae ¥  ISOOcmW 
Operating free-air temperature range © | wee 0°C to 70°C 
Storage temperature range . . . ee ee ee eee) =65°C to 150°C 
Lead temperature 1/16 inch from case 58 60 seconds J eae © isch “ahecit hat Aye Gh <he-aee at Blk, Be eeve 20056 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . © ee ee ee ee es 260°C 


NOTES: 1. Voltage vatues are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of any one of the gates. 
3.’ For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 18. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC1 ee 4.75 5 525 V 
Supply voltage, VCC2. 4.75 20 24. OV 
Supply voltage, VCC3. «Ce C- wes pe Ad oe, BL peste, i to “ae MGR. 324 28 «OV 
Voltage difference between sipuly yolagee: Ween ved Se eS te OE Nas oe aye 0 4 10 V 
Operating free-air temperature, TA. ee @) 70 °C 


nn 
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electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 


Cc 
ad 
| 


Vin Highievetinputvorage | ———SsCSC—“~*~C*~“‘“‘“‘; COS”SSCdC 
5S 


VOH High-level output voltage 


Vcec3 = Vcc2. Vi~ =0.8V, lon = —5O uA Vcc2-1 Vcc2—-0.7 
‘| Vec3 = Vec2. Vit =0.8V, loH = —-10MA |Vec2-2.3  Vec2—1.8 


Vin =2YV, lol = 10mA 0.15 0.3 


VOL Low-level output voltage Vec3 = 15 V to 28 V,Vin=2V, Io, =40ma 0.25 


Vo Output clamp voltage V,;= OV, 10H = 20 mA Vecg2t1.5 
Input current at 

1 ; ; V,;=5.5V 
maximum input voitage 

; , uty 

igh-level input current = 2. 

tH z ° | E1 and E2 inputs 

| Low-level i t t V,;=04V 

iL ow-level input curren | E1 and £2 inputs 


Supply current from Vee}, 


oO 
o 


3 
> 


—1.6 


| 
—_ 


i 
N 
| 
W 
N 


1CC1(H) 


all outputs high 
Vec1 = 5.25 V, Vcc2= 24V, 


Vcc3 = 28 V, Alj inputs at 0 V, 
No load 


+0.25 


Supply current from VccQ, 


| 
a 
N 


I 
CC2(H) .), outputs high 


Supply current from Vcc3, 


| 
oo |e 
oe LS) 


1CC3(H) 


all outputs high 


Supply current from Vcc}, 


Ww 
= 
a 
~N 


lcc1(L) 


all outputs low 
Vcoc1 = 9.25V, Vcc2 = 24V, 


Voc3= 28V, All inputs at 5 V, 
No toad 


Supply current from Vccg, 


1 
CC2(L) all outputs low 


Supply current from V , 
IccsiL) a 16 25 
all outputs low 


Supply current from Vcc2, 


Veci1=5.25V, Vcc2= 24V, 
Vcc3 = 24V, All inputs atO V, 
No load 


I 
cc2th) all outputs high 


mA 
Supply current from Vcc3, 


| 
N 
ol 


i 
CC3(H) all outputs high 


Supply current from Vcc?, 


| V =OV, V =24V, 0.25 
cca{s) stand-by condition cet CC2 
S Vcec3 = 24V, All inputs at 5 V, 
upply current from Vcoc3, No load 
cC3{S) standby condition 


ta typical values are at Voc, = 5 V, Voc2 = 20 V, Vcoc3 = 24 V,and Ta = 25°C, 
switching characteristics, Vcc1 = 5 V, VCC2 = 20 V, Vcc3 = 24 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 


tDLH Delay time, low-to-high-level output 11 20 | ons | 
ee 


t Delay time, high-to-liow-level output 
DHL ae [ C_ = 200 pF, 
tTLH Transition time, jow-to-high-level output 33 
, See Figure 1 


tTHL Transition time, high-to-low-level output 
tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 


a 
ee 
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PARAMETER MEASUREMENT INFORMATION 
5V 24V 20V 


INPUT | Vcc1 Vcc3 Vcc? | 


PULSE 


GENERATOR re 
ise Note A se) DES rae 
CL 
(See Note 8) 
2.4V | GND { 
TEST CIRCUIT 


OUTPUT 


a ee are ae VoL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, ~ 50. 
B. Cy, includes probe and jig capacitance. : 
FIGURE 1—SWITCHING TIMES, EACH DRIVER; 
she - 
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TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 
Vv =—= 
Bint vec2= Vo 
a | > Vcc2 * Vcc3 = 20 V 
a Hai) ema 2470 | TH 
$ Vcc2—-1.0 Ik |mai * $ 
a a 
3S Ss h 
is) ° SHOT a = 70°C 
> g HN 
| 2 
& & 
7 i 
x x 
5 fo} 
> > 


-0.01 -0.1 -1 -10 —100 


0.01 -0.1 -1 —10 —100 
l\OH—High-Level Output Current—mA oH High-Level Output Current—mA 
FIGURE 2 FIGURE 3 
LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT VOLTAGE TRANSFER CHARACTERISTICS 
> 
i 
a 
= 
$ 7 
3 2 
: : 
4 3 
: : 
= > 
a 
iS) 
> 
0 20 40 6 80 100 
lo_—Low-Level Output Current—mA Vy—Input Voltage—V 
FIGURE 4 FIGURE 5 


TOTAL DISSIPATION 


(ALL FOUR DRIVERS) 
vs 
FREQUENCY 


P7—Total Dissipation—mW 


Ta= 25°C 


0.1 0.2 04 0.7 1 2 4 7 10 
f—Frequency-MHz 


FIGURE 6 
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tpLH—Propagation Delay Time, tPpLH—Propagation Delay Time, 


tPLH—Propagation Delay Time, 


Low-to-High-Level Output—ns 


Low-to-High-Level Output—ns 


Low-to-High-Level Output—ns 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


ale 


Ta—Free-Air Temperature—°C 
FIGURE 7 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
Vcc2 SUPPLY VOLTAGE 


Vec3 = Voc2+4V 
Rp = 242 

Ta = 25°C 

See Figure 1 


0 4 8 12 16 20 24 


Vcc2—-Supply Voitage—V 
FIGURE 9 


PROPAGATION DELAY TIME, 
LOW. TO-HIGH-LEVEL OUTPUT 
vs 
LOAD CAPACITANCE 


Vec1=5V 
Vcc2 = 20 V 
Vcc3 = 24 Vv 
Ta = 25°C 
See Figure 1 
+ 4 


0 50 100 1680 200 250 300 350 400 


C_—Load Capacitance—pF 
FIGURE 11 


PROPAGATION DELAY TIME, 
HtGH-TO-LOW-LEVEL OUTPUT 


vs 
FREE-AIR TEMPERATURE 


Vec1 75V 
Vcc2 = 20 V 
Vcc3 = 24V 
Rp = 242 
See Figure 1 


0 10 20 8W 40 50 60 70 
Ta—Free-Air Temperature—"C 


FIGURE 8 


High-to-Low-Level Output—ns 


tPHL—Propagation Delay Time, 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 
Vcc2 SUPPLY VOLTAGE 


24 


Ee 
Fl 
z2 
83 
83 
5 
0 
3 
a 
toe 
is T Vec3 = Vec2+4V 
=r Rp =242 
Ta = 25°C 
See Figure 1 
0 4 8 12, 16 =20 
Vcc2—-Supply Voltage—V 
FIGURE 10 


PROPAGATION DELAY TIME, 


HIGH-TO-LOW-LEVEL OUTPUT 
vs 


LOAD CAPACITANCE 


tpHt—Propagation Delay Time, 
High-to-Low-Level Output—ns 


0 50 100 150 200 250 300 350 400 


C, —Load Capacitance—pF 
FIGURE 12 
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TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


a] (Re Vcc3 Vcc1 
RESET Ao Y A 


Vcc1 Vcc3 Vcc2 VREF 


A Y 
2 
A 
a : 
TTL SN75365 TMS4062, >: SN75365 TTL 
INPUTS El (% package) : CLOCK wos RAM Qo: | (2% packages) INPUTS 
Cc! 
oa) ‘ 1 
ro 
| Qa: ! 
Y CHIP SELECT Ag Y 
GND VDD fa GN 
FIGURE 13—INTERCONNECTION OF SN75365 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19.5V 16 V 5V 
Vec1 Vcc3 Vcc2 = VBB 
A Y DATA IN » 0 A 
‘1103 MOS RAM © 
a AY Y 
{ 
aa PRECHARGE é : ! SN75365 oi 
INPUTS E1  SN75365 | " 1 (2% packages) E1 INPUTS 
CHIP ENABLE ae 
Q ! 
q 


> 


< 
Q) 
1) 


READ/WRITE E2 


Vv 


9 


DD 


FIGURE 14—INTERCONNECTION OF SN75365 DEVICES WITH ‘1103-TYPE SILICON-GATE MOS RAM 


(ogre rer a PND P  T  RL E D 
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TYPICAL APPLICATION DATA 


5V 19V BV 15 V 5V 


A 
™MS7001* 
MOS RAM 
SN75365 
TTL TTL 
INPUTS SN75365 Y CHIP SELECT (3 packages) £1 INPUTS 


(% package) 


FIGURE 15—INTERCONNECTION OF SN75365 DEVICES WITH TMS7001-TYPE N-CHANNEL MOS RAM 


*To be announced 


Applications using SN75365 as interface devices 
between TTL inputs and the address, control, and 
timing inputs for three types of MOS RAMs are 
shown in Figures 13, 14, and 15. The Vcc3 supply 
pin of the SN75365 may be connected to the Vcc? 
pin as shown in Figure 13 or connected to a separate 


[ SN75365 | [ MOS aah voltage higher than Vccg2 as shown in Figures 14 
SYSTEM and 15. 

| | | | Figures 13, 14, and 15 show the use of the SN75365 

Y RD over a wide range of Vcc2 and Vcc3 supply 

| voltages. The device may even be used as a TTL gate, 

| | | ie | if desired, by connecting Vcc2 and Vcc3 to 5 volts. 

= The fast switching speeds of this device may produce 

[__ _| | _ _| undesirable output transient overshoot because of 

a eee = load or wiring inductance. A small series damping 

NOTE: Ro © 10 2 TO 30 2 (optional). resistor may be used to reduce or eliminate this 


Output transient overshoot. The optimum value of 
the damping resistor depends on the specific load 
characteristics and switching speed. A typical value 
would be between 10 92 and 30 (2. See Figure 16. 


FIGURE 16—USE OF DAMPING RESISTOR TO REDUCE OR 
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75365 APPLICATIONS 
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THERMAL INFORMATION 
power dissipation precautions 


Significant power may be dissipated in the SN75365 driver when charging and discharging high capacitance loads over a 
wide voltage range at high-frequencies. Figure 6 shows the power dissipated in a typical SN75365 as a function of 
frequency and load capacitance. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(av) t+ Pc(Av) + Ps(AVv) 


where Ppc(Av) is the steady-state power dissipation with the output high or low, Pc(ay) is the power level during 
charging or discharging of the load capacitance, and Ps(av) is the power dissipation during switching between the low 
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channel are: 


PLtLtPHtH 


PDC(AV) = T 


Po(av)*C Vc2 f 


PLHtLH*PHLtHL 
SAV) = 


where the times are as defined in Figure 17. 

PL, PH. PLH. and pH are the respective instantaneous levels of power dissipation and C is load capacitance. 

The SN75365 is so designed that Ps is a negligible portion of PT in most applications. Except at very high frequencies, 
tL + ty >> tLH + tHL so that Ps can be neglected. Figure 6 for no load demonstrates this point. The power dissipation 
contributions from all four channels are then added together to obtain total device power. 

The following example illustrates this power calculation technique. Assume all four channels are operating identically 
with C=100pF, f=2MHz, Vcc1=5V, Vcc2=20V. Vcc3=24V and duty cycle= 60% outputs high 
(t}y/T = 0.6). Also, assume VQH = 20 V, VoL = 9.1 V, Ps is negligible, and that the current from V¢c2 is negligible 


when the output is low. 


On a per-channel basis using data sheet values: 


PDC(AV) = [s v) € pA + (20V) (22m) + (24V) 22mA) (0.6) + 


[ v) 4) + (20V) ( mA + (24V) (84) (0.4) 


PDC(AV) = 58 mW per channel 


Pc( av) © (100 pF) (19.9 V)? (2 MHz) 
Pc(av) © 79 mW per channel. 

For the total device dissipation of the four channels: 
PT(Av) © 4 (58 + 79) 
PT(AV) © 548 mW typical for total package.. 


(TT 
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tLH 


| 
| 
l 
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| 
prices ieee 


FIGURE 17—OUTPUT VOLTAGE WAVEFORM 


DISSIPATION DERATING CURVE 


DERATE FROM 
10.4mW/°C 25°C 


Maximum Continuous Dissipation—mW 


20 30 40 50 60 70 80 
Ta—Free-Air Temperature— C 


FIGURE 18 
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SYSTEMS TYPE SN75370 
INTERFACE CIRCUITS DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


BULLETIN NO. DL-S 7312059, SEPTEMBER 1973 


DUAL READ/WRITE AMPLIFIER FOR INTERFACING BETWEEN 
TTL AND TMS4062-TYPE MOS RANDOM-ACCESS MEMORY (RAM) 


performance features ease of design features 
e Node Terminals Connect Directly to e TTL and DTL Compatible 
1/O Terminals of TMS4062 (AMS6002) Diode-Clamped Inputs 


and Similan Monae © TTL and DTL Compatible Data 
e In Write Mode, Write Driver Provides Outputs 


Complementary High-Voltage Outputs © 50-mA Data Output Sink- 


ar node Necaunels Current Capability 
e In Read Mode, Read Amplifier Responds 

to Small Differential-Input 

Current in Node Terminals 


e Data Outputs May Be 
Wire-AND Connected 


description e Operates Over Wide Range 
of Supply Voltages 
The SN75370 is a monolithic integrated circuit ® Minimizes or Eliminates 
read/write amplifier that is designed to interface the External Components 


Input/Output (I/O) terminals of the TMS4062 
(AMS6002) and similar type MOS RAMs with TTL. 


JB OR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


VREF 2D 2WE 2NO 2N1 2RE 2Y 


The device contains two separate channels. Each 
channel consists of a write driver and a read amplifier, 
which are common at the input/output node (N) 
terminals. These terminals are outputs for the write 
driver and inputs for the read amplifier. In the write 
mode, the write driver circuit is designed to write 
MOS-level binary information into the MOS RAM 
under contro! of TTL inputs. In the read mode, the 
read amplifier is designed to read MOS-level binary 
information from the MOS RAM and convert it to 
TTL levels at the data output. This is controlled by 
TTL tnputs also. 


Data outputs are constructed so that they may be Ves TH WE Cae? anes. “GE Te 
wire-AND connected to other outputs and/or be PIN 8 OF THE JB PACKAGE IS IN ELECTRICAL 
F e é CONTACT WITH THE METAL BASE 

connected to an external pull-up resistor, if desired. 

The device has a chip-enable input common to both 
channels which can be used to enable the entire 
device. Internal voltage regulators permit circuit 
operation over a wide range of supply voltages. 


functional block diagram (each channel) 


positive logic: see function table 


FUNCTION TABLE 


DIFFERENTIAL 
CURRENT OUTPUT 
INPUT 
N1—NO 


WE NO N1 RE 


Write 0 


Write 1 
Read 0 
Read 1 
Standby 
Disabled 


H = high level (voltage or current), L = low level (voltage or current), X = irrelevant 
Input levels at CE, WE, RE, and D, and output levels at Y are TTL-compatible. 
Voltage output levels at N fall between Vcc and Vegcr. 


TO OTHER CHANNEL 


TENTATIVE DATA SHEET 
1is document provides tentative information 


» a new product. Texas Instruments reserves TEXAS | N ST RU M EN TS 
e right to change specifications for this 5-35 
oduct in any manner without notice. 


9E-S 


SLNAWNULSN] SVX3IL 


schematic Vss 


(4, 13) (5, 12) 
Vs! 
VOLTAGE REGULATORS AND CHIP ENABLE 
(ONE ONLY) 
es me |) BER os 
Pope | . 
a 0.10 
ae ) 
8 
4k VY al VDD 


(6, 11) 
RE 


aoe eee WRITE DRIVER (EACH CHANNEL) a READ AMPLIFIER (EACH CHANNEL) Lee eg 


NOTES: A. Resistor values shown are nominal and in ohms. 
B. Internally regulated voitages, V1, Vo, V3, V4, and Vs are connected to the designated points on both read/write channels. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vss (see Note 1) 2... 2. 2. 2 2 ee —0.5 V to 25 V 
Supply voltage range; VREE> 2. 0 6h ee we A a we, ee a ee —0.5V to 15V 
Voltage-difference range between supply voltages, VgS-VREF .. . - - ee ee ee es —0.5V to 20 V 
Input voltage at CE, WE, RE,;orD =: 2.2 « 2k ee 8 ee ee RE eee ee es 55 V 
Output Voltage SCN. 2s wk cir So ae we Hee Bee ae be Be, BG? ne Bake oe Bree B 7V 
Continuous output currentintoY . 2... 6 ke ee ee 50 mA 
Continuous current into any nodeterminal . . 2... 1 1 wk ee ee ee +40 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......2.2.2. 1300 mW 
Operating free-air temperaturerange . 1 ww 1 0°C to 70°C 


Storage temperature range 
Lead temperature 1/16 inch from case for 60 seconds: JB package . . . ........ 2... eee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package ........2.2.2. 2.80 2.6884 260°C 


NOTES: 1. Voltage values are with respect to the Vpp terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 35. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VSS) wk ke A es a me a ee em 17 20 22 V 
Supply voltage, V@EF <= a ie 2 ee BOR SE Ew Ba owe Oe 4.5 | 10 V 
Voltage difference between supply voltages, VSS-VREF ..........- 8 13 16 V 
Operating free-air temperature, Tp 


VrReEF—Voltage at VRagepr Terminal—V 


, 7 
ee tet ee ee 


-1 0 1 2 3 4 5 6 7 8 9Y 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 


Vss—Voltage at Vsg Terminal—V 


FIGURE 1—MAXIMUM SAFE OPERATING AREA AND RECOMMENDED OPERATING AREA 
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definition of input logic levels 


B 
(LEAST (MOST 
POSITIVE) 


ir eameninnivelawa ce WERE SID. he I Oe 


NOTE 3: ')p = 1N1—!No With current into-a terminal being a positive value. 


PARAMETER 


electrical characteristics over recommended ranges of VSS, VREF, and operating free-air temperature 
(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 
FIGURE 
Input cl 
vy put clamp voltage 2 I)=—12mA _a5l ov 
at CE, WE, RE, or D 
High-level output voltage VIH=2V, Vit =O0.8V, INH =0 Vss—2 Vss—1.6 


VONH taeda cabinets Vin=2V,. Vii=O08V, Inq=—40mA_ | Vgs—3 Vss—2 
5 (Me 2¥. Vin = 0.8V, tn =0 VREE Vrerto.2 Vrert 
at node terminals Vip =2V, Vit =O.8V, Ing = 20mA VREEF VreFtt.2 VreFrt2 
into output Y VOH =5.5 V 
at output Y 1QH = —200 uA 
VOL 4 0.25 
at output Y lo, =50mA 
Input current at maximum 
into CE, WE, or RE 
current into D —60 
a 
He ; 2 V,;=04V —0.7 —1.6} mA 
into CE, WE, RE, or D 
node to VRgF Ta = 25°C , 
current into D 


CE at2V —3.2 : 
Vo=0V 
See next page for supply current and dissipation. 


TAI typical values, except for ry and IREF(D, 0). are at Vgsg = 20 V, VRer =7V,T A= 25°C. 
tTypical value of rpy is with Vgg open, Vagr = OV, Tp = 25°C. 


uA 


sk 
fo) 
oO 


Nn 
N 
N 
ro) 
b 
o 


1 input voltage into CE, WE, 
RE, or D 


zr 


°o 
3 < < 
> d > < < 


+ 
0 
oo 
‘= 
> 
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_ 
++ 
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O 
nr 
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supply current and dissipation over operating free-air temperature range (unless otherwise noted) 


gee feel _rems_fow ro wae 
FIGURE 
Iss(p) Current from Vsg 
IREF(D) Current from Veer Disabled 
PD Dissipation 
iss(sB) Current from Vss 
IREF(SB) Current from Veer Standby 
Psp. Dissipation 
Iss(R1) Current from Vss 
IREF(R1) Current from Vraer Read-1 
PR4 Dissipation 
ISs(RO) Current from Vss 
IREF(RO) Current from Vege Read-0 
Pro Dissipation # 
Iss(w) Current from Vss 
Ww Current from VpeF Write 
Dissipation 


TAN typical values, except for rpy and 'REF(D,O)- are at Vos = 20 V, VREF =7V,Tpa= 25°C. 
8 Typical value of Ipeg (D,O) is with Vsg open, Vrager = 7 V, Ta = 25 C. 
NOTE 4: Duty cycle in the write mode must be iow enough to maintain the average dissipation within the continuous dissipation rated limit 


when averaged over short intervals. 
UNIT 


Vss = 20 V, 
Inq = 100 vA 


Vss = 20 V, 
See Note 4 


switching characteristics, Vss = 20 V, onEE =7V,Ct/o = 40 pF, Ry = 400 2, Ta = 25°C 


FROM TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX 
(INPUT) igen FIGURE 


lip = —100 uA 


Ino = 100 pA 125 190 


mb 
Oy) PH] HL hI SP1® NO fJ~n 
OL1O1Tol OO] 0} & o;o alo 


Vtety = propagation delay time, low-to-high-level output. 
tPHL = propagation delay time, high-to-low-level output. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst ee” Made 


rh OPEN 


; 


NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE atOV. 
B. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle & 20%. 


FIGURE 2—Vy and hy 


1 
Vi NH 
TEST PER TEST PER 
FUNCTION FUNCTION 
TABLE TABLE 
Vin 


NOTE A: When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 
FIGURE 3—ViH. Vit. VONH. and VoNL 


Vss VREF 
1OH 
( aes (+) 
—) > 
ViH Ind VOH 
TEST PER TEST PER TEST PER 
FUNCTION FUNCTION Ino FUNCTION 
TABLE <4—— TABLE isc 
: VoL 


Vit 


NOTES: A. 1/0 terminals are used as inputs. 
B. For testing purposes: 1) 514 = Inq With Ing ™ O. (Current into Inq terminal only.) 


—lipe = Ing with Ixy = 0. (Current into Ing terminal only.) 
C. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


FIGURE 4—ViyH, Vit. iDH. 'tDL- Vou: VoL: 'oH 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) Vss_VREF 


Vi > 
45V OPEN 
Ts 
Vi : 


NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE atOV. 
B. When WE is low, these parameters must be measured using pulse techniques. tw = 200 us, duty cycle < 20%. 


FIGURE 5-1; and yy 
OPEN 


OPEN 


NOTE A: Resistance rn is calculated using the equation: ry = — 


FIGURE 6-rpy 


Vss_ VREF 


45V 


CE 


FIGURE 7-los 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vss VREF 


TEST TABLE 


Disabled OV OV OV 4.5V 
Standby 45V 45V 45V 4.5V 
Read-1 45V. 45V OV 45V 
Read-0 45V 45V OV OV 
Write 4.5V OV 45V 45V 


Disabled, 
OV OV OV Ov 


Vss-open 


NOTES: A. Iss and IReEf are measured simultaneously with both halves of circuit biased identically. 

B. All node terminals are open except as noted otherwise in test conditions. 

C. When WE is low, these parameters must be measured using pulse techniques. ty = 200 us, duty cycle < 20%. 
D 


. Dissipation is calculated using the equation P = Vgs ° Igg + VREF ° 'REF- 


FIGURE 8-Iss, IREF, and P 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


switching characteristics 
INPUT/OUTPUT 


NO 


1/2 SN75370 TO OTHER 


HALF OF 


INPUT INPUT/OUTPUT INPUT 
WE N1 RE 


NOTES: A. Refer to this figure and notes for all switching tests. 

B. The pulse generator has the following characteristics: PRR = 1 MHz, Zou ~ 50 &2. 
C. Cy and Cy/o include probe and jig capacitance. 

D. Input conditions for channel not under test: WE and RE at2.4V,DatO4Vv. 

E 


. N terminals are connected only to Cj/o unless otherwise noted. 


FIGURE 9—SWITCHING TEST CIRCUIT 


nn 
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SS SE SSS ls SNASSnassssens 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


OUTPUT 
N 


NOTES: A. See Figure 9. 
B. Output NO is tested with D at 0.4 V and Output N1 is tested with D at2.4V. 
C. input conditions for other inputs of channel under test: CE at 2.4 V, RE at2.4 Vv. 


FIGURE 10—VOLTAGE WAVEFORMS, WE TO N 


OUTPUT 
NO 


a earn VON EL 


OUTPUT 
N1 


VREFt2 V 


VONL 


NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at 2.4 V, WE at 0.4 V, RE at 2.4 v. 


FIGURE 11—~VOLTAGE WAVEFORMS, D TON 


SS SSeS sls 
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a 
PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


INPUT 
CE 


OUTPUT 
N 


VReFt2 Vv 
NOTES: A. See Figure 9. 


B. Output NO is tested with D at0.4 V and output N71 is tested with D at 2.4 Vv. 
C. Input conditions for all other inputs of channel under test: WE at0.4 V, RE at2.4V. 


FIGURE 12—VOLTAGE WAVEFORMS, CE TON 


OUTPUT 
Y 


NOTES: A. See Figure 9. 


B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at2.4V,D atO4V. 
C. Ing = 100 BA. 


FIGURE 13-VOLTAGE WAVEFORMS, RE TO Y 


a ae 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


k++} <10 ns ies Sia ns 


| 
| | VOH 
| 


OUTPUT - 
Y 


NOTES: A. See Figure 9. 
B. Input conditons for all other inputs of channel under test: WE at 2.4 V,RE atO0.4V,Dato0.4v. 


C. Ing = 100 uA. 
FIGURE 14—VOLTAGE WAVEFORMS, CE TO Y 


6.9 V 


VOH 


OUTPUT 


Y 1.5V 


NOTES: A. See Figure 9. 
B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at 2.4V, RE atO.4V, Dat2.4V. 


FIGURE 15—VOLTAGE WAVEFORMS, NO TO Y 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


6.9 V 


OUTPUT 
Y 


VOL 


NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at2.4 V, WE at2.4V,REatO4V,Dat2.4V. 


FIGURE 16—VOLTAGE WAVEFORMS, N1 TO Y 


es as ns 
| 


VOH 


| 
OUTPUT Y | 
(See Note B) 


OUTPUT Y 


(See Note C) aed 


VOL 
NOTES: . See Figure 9. 

. tpcy is tested with Inq = 100 vA, D at 0.4 V, CE at 2.4 V, RE atO4V. 
. tpHL is tested with Ing = 100 WA, D at 2.4 V, CE at 2.4 V, RE at 0.4 V. 


. Duty cycle of input WE pulse generator is 50%. 
FIGURE 17—VOLTAGE WAVEFORMS, WE TO Y 


00nd 


a pr ee A 
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VONL—Low-Level Node Voltage—V 


VREFt2.0 


Vrertt.75 


Vrert1 5 


VREFt+1.25 


VrReFt1.0 


VREFtO75 


VReFto.5 


VReEFt+0.25 


VREFtO 


Vip— Differential tnput Voitage—mV 


+250 


+200 


Igsg—Supply Current from Vgg—mA 


TYPICAL CHARACTERISTICS 


LOW-LEVEL NODE VOLTAGE 


(READ MODE) 
vs 


NODE CURRENT 


Vss = 20V 
VREF=7V. 


Vrerti.5 


WE at 2.4 V 
Ta = 25°C 


VreFtl1.oO 


See Figure 3 


VreFto.5 


VReFtoO 


VrReEF—-0.5 


VreF-1.0 


VONL—Low-Level Node Voltage—V 


5 10 15 20 2 


FIGURE 18 


Vrer 15 
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LOW-LEVEL NODE VOLTAGE 


(READ MODE) 
vs 


NODE CURRENT 


Vss = 20 V 
VREF=7V 
WE at 2.4 V 
Ta =25°C 
See Figure 3 | 


ea 


30 3 40 -25 -2-15 ~-105 0 05 1 15 2 25 
IN{—Low-Level Node Current—-mA 


OIFFERENTIAL INPUT VOLTAGE 


(READ MODE) 
vs 


DIFFERENTIAL INPUT CURRENT 


Vgs = 20 V 
VREF=7V 
WE at2.4V 
Ino = 0 

Ta =25°C 


Vo—Output Voltage at Y—V 
w 


+50 +100 +150 


FIGURE 20 


INU —Low-Level Node Current—mA 
FIGURE 19 


OUTPUT VOLTAGE AT Y 


(READ MODE) 
vs 


DIFFERENTIAL INPUT CURRENT 


Vss = 20 V 
VREF=7V 
ting =O 2 
Load = 4002 to5V 
Ta = 25°C 

pet os 


0 


+200 +250 -—50 —40 -30-20-10 0 10 20 30 40 50 
'1p—Differential Input Current—uA 


SUPPLY CURRENT FROM Vss 
(DISABLED MODE) 


vs 


SUPPLY VOLTAGE Vaer 


'REF—Supply Current from VREF—MA 


5 6 7 8 
VreF—Supply Voitage—V 


FIGURE 22 


TEXAS INSTRUMENTS 


1;p—Differential Input Current—uA 
FIGURE 21 


SUPPLY CURRENT FROM VreF 
(DISABLED MODE) 


vs 
SUPPLY VOLTAGE VreF 


VreEF—Supply Voltage—V 
FIGURE 23 
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TYPICAL CHARACTERISTICS 


SUPPLY CURRENT FROM Vss 


(READ-1, READ-0, OR STANDBY MODE) Bette EC CURASNT FROM REE 
vs 


(READ-1, READ-O0, OR STANDBY MODE) 
vs 


SUPPLY VOLTAGE VreF SUPPLY VOLTAGE VreF 
50 
45 
< t 
1 40 ] 
rm) ui 
> 3% cad 
: > 
2 x0 5 
: = 
S 26 5 
} = 
$0 : 
a Pal 
a 15 4 
3 3 
10 
8 
5 = 
Q 
4 5 6 7 8 R) 10 
VreF—Supply Voltage—V MBER Supply Noltage=¥. 
FIGURE 24 FIGURE 25 
SUPPLY CURRENT FROM Vss SUPPLY CURRENT FROM Vrge 
(WRITE MODE) (WRITE MODE) 
vs vs 
SUPPLY VOLTAGE Vref SUPPLY VOLTAGE Vref 
< 
< Fi 
wy 
« 
g $ 
E 
E E 
> 2 
G Qa 
$ 
d ? 
Py} i 
= = 
VrReEF—Supply Voitage—V VrReEF—Supply Voitage—V 
FIGURE 26 FIGURE 27 
SUPPLY CURRENT FROM Vss SUPPLY VOLTAGE FROM Vref 
VS VS 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
60 
. t 
£ 50 i 
wi 
= £ 
40 
= READ OR STANDBY ia 
io 30 EE GN Rees ee c 
2 cece] RR Lea SEA SD £ 
EGC conn 
> > 
= i 
B 10 a. 
= 


Vsg = 20 V 
VREF77V 
) 


0 10 200 4M 4 50 6 70 80 0 10 20 30 40 50 60 #70 80 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—"C 
FIGURE 28 FIGURE 29 
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TYPICAL APPLICATION DATA 


Figure 30 illustrates a typical MOS memory system using SN75370, TMS4062, and SN75361A. All inputs and outputs 
from this system are TTL-compatible. The SN75361A is a high-speed monolithic dual TTL-to-MOS driver.The address 
SN75361As select a cell in each of the 72 TMS4062s. In Figure 30 the I/O terminals of the eight TMS4062 RAMs in 
each row have been connected to the node terminals of the associated SN75370 channel. Time multiplexing of the 
column of RAMs (M) by the SN75361A Clock/CS and Reset drivers is then used to write into or read from the cells 
that have been selected by the address SN75361As. 


CLOCK/ CLOCK/ CLOCK/ 
RESET cs RESET cs RESET cS 


SN75361A SN75361A ——— =" "| SN75361A 
CE D WE RE 
ee ae Sonn e: =a ae eres | 
(Mg) (M4) (M7) 
Ye) N1 
TMS4062 1/2 SN75370 Y 
Tie) NO 


N1 
1/2 SN75370 Y 


a 


(By) 
NO 
NI 
| (Bg) 1/2 SN75370 Bg 


NO 


MOS levels 


. inside this box 
SN75361A -_-— oe Oe oe SN75361A 
ADDRESS INPUTS 
Ao Ay As Ag 


FIGURE 30—BLOCK DIAGRAM OF TOTALLY TTL-COMPATIBLE 8K X 9-BIT MOS- 
MEMORY SYSTEM USING SN75370, TMS4062, AND SN75361A 


Re NR SR EE I SI a I aT 
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TYPICAL APPLICATION DATA 


FIGURE 31—INTERCONNECTION OF SN75370 WITH TMS4062 MOS RAM 


SN7537 
Bet ats TTL-COMPATIBLE 


DATA OUTPUT 
5V 


SN75370 R;, = 5002 


TTL-COMPATIBLE 
DATA OUTPUT 


TTL-COMPATIBLE 
DATA OUTPUT 


SN75370 
TY 


Ry = 500 2 


5V 


NOTE A: Pull-up resistor Ry is not necessary, but may be desirable for faster low-to-high-level transition of data output and increased TTL 
high-level noise margin. The value of Ry is determined by the user based upon the constraints of the system. 


FIGURE 32—METHODS OF USING DATA OUTPUTS OF SN75370 


Caen rr ea aaa eraser cacao I I TT EE 
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TYPICAL APPLICATION DATA 


Se aS 

INPUT | —-lI-H 
CE L 
INPUT H 
WE | | sole eet eee es ee L 
H 


| 
INPUT | 
RE | --- L 
(a} WE AND RE SWITCHED WITHIN CE PULSE 


(c) CE SWITCHED WITHIN WE AND RE PULSES 


(b) CE NOT SWITCHED 


Vss —Vss 
TERMINAL 

OPEN 
INPUT me 
CE _| LL. 


(d) POWER SWITCHED AT Vss TERMINAL 


FIGURE 33—TYPICAL OPERATING INPUT VOLTAGE WAVEFORMS FOR SN75370 


CONTROL 
INPUT 


FIGURE 34—SWITCHING POWER TO Vss TERMINAL 
OF SN75370 USING P-N-P TRANSISTOR 


TEXAS INSTRUMENTS 


5-51 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


THERMAL INFORMATION 


Power generated by the device depends on the mode of operation and the supply voltages used. Under some conditions, 
the SN75370 may generate sufficient instantaneous power to exceed, on average, the rated continuous power 
dissipation capability of the package. Appropriate duty-cycling of high-power conditions must be used to keep average 
power generated by the SN75370 within ratings. 


Figure 33 shows typical methods to lower average power dissipation by pulsing the CE, WE, and RE inputs. Highest 
power occurs when both channels are in the write mode. Usually the write mode must be duty-cycled to reduce average 
power. Figure 33 (d) and Figure 34 demonstrate the use of a discrete P-N-P transistor to switch power to the Vss 
terminal of the SN75370 to minimize average power. In addition, forced-air cooling or heat-sinking techniques may be 
used to increase the dissipation capability of the SN75370. 


The following example illustrates a method to calculate average d-c supply power for the SN75370. The typical average 
power over a period T will be calculated using Figure 33(a). Assume both channels are operating identically, except in 
read mode when one channel is reading a 1 and the other channel is reading a 0. Let Vs = 20 V, VREF =7 V and 
Ta = 25°C. 


twPw + tRPR + tsBPsp + toP 
Pay = WoW A SB Se DFD 


T=twttRt+tsp+tp 


Typical power for each mode is stated in the electrical characteristics table. This example uses duty cycles (t/T) 
estimated from Figure 33(a). These values are then substituted in order: 


Pay = (0.25) (910) + (0.25) ee) + (0.2) (560) + (0.3) (410) 
Pav = 613 mW 


DISSIPATION DERATING CURVE 


DERATE FROM 
10.4 mw/°C 25°C 


Maximum Continuous Dissipation—mW 


20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 


FIGURE 35 


Ti cannot assume any responsibility for any circuits shown 


TEXAS INST RUM ENTS or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 1 
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SYSTEMS TYPES SN75491, SN75492 
INTERFACE CIRCUITS MOS-TO-VLED DRIVERS 


BULLETIN NO. DL-S 7311769, OCTOBER 1972—REVISED SEPTEMBER 1973 


QUAD SEGMENT DRIVER AND HEX DIGIT DRIVER FOR INTERFACING 
BETWEEN MOS AND VISIBLE-LIGHT-EMITTING-DIODE (VLED) DISPLAYS 


SN75491 
N DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ 50-mA Source or Sink Capability (SN75491) 
@ 250-mA Sink Capability (SN75492) 

e Low Input Current for MOS Compatability 
e Low Standby Power 

e High-Gain Darlington Circuits 


SN75492 
description N DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75491 and SN75492 are designed to be used 
together with MOS integrated circuits and with 
common-cathode VLED’s in_ serially addressed 
multi-digit displays. This time-multiplexed system, 
which uses a segment-address-and-digit-scan method 
of VLED drive, minimizes the number of drivers 
required. 


schematic 


SN75491 (each driver) SN75492 (each driver) 


(3, 5, 10, 12) 


(1, 2,6, 7,9, 13) 


(1,7, 8, 14) (14, 3,5, 8, 10, 12) 


A 


(2,6, 9, 13) 
E 


TO OTHER (11) 


‘j TO OTHER 
DRIVERS SS 


TO OTHER TO OTHER Saane 


DRIVERS GND DRIVERS GND 
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TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Emitter-to-ground voltage (V; > 5 V) 
Emitter-to-input voltage 


Voltage at Vsg terminal with respect to any other device terminal 


each collector (output) 
all collectors (outputs) 


Lead temperature 1/16 inch from case for 10 seconds 
NOTES: 1. The input is the only device terminal which may be negative with respect to ground. 
2. Voltage values are with respect to network ground terminal unless otherwise noted. 


SN75491 electrical characteristics (unless otherwise noted Vss = 10 V, Ta = 0°C to 70°C) 


Input = 8.5 V through 1k®, Ve=5V, os 12 
° 0.9 1.2 
VCE(on) On-state collector-emitter voltage OAS 288 Vv 
Input = 8.5 V through 1kQ, VE=5V, 
Vc=10V,  VE=0, Vy=0.7V 100 | 
LA 


hy Input current at maximum input voltage Vi; =10V, Ve =0, Ic = 20mA 2.2 3.3 
Vi = 0, VE=5V, __Ic=0 p10 | A 


SN75492 electrical characteristics (unless otherwise noted Vss = 10 V, Ta = 0°C to 70°C) 


PARAMETER TEST CONDITIONS MIN TyPt MAX| UNIT 
Input = 6.5 V through 1 kQ, lot = 250 mA, 0.9 12 
VoL Low-level output voltage Ta=25°C : ; Vv 
Input = 6.5 V through 1k@, IoL=250mA | 15 | 
Von=10V,_ y= 40 nA 
uA 


| High-level output current 
ak 2 . VoH=10V, V;=05V 


ly Input current at maximum input voltage Vy =10V, lo, = 20mA 2.2 3.3 


Tan typical values are at Tp, = 25°C 


NR RE ENT a ee rt re 


5A TEXAS INSTRUMENTS 


TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


SN75491 switching characteristics, Vssg = 7.5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tpLH Propagation delay time, low-to-high-level output (collector) Vin =4.5V, Ve =0, F100 ons 
tpH_ Propagation delay time, high-to-low-level output (collector) Ry = 2002, Cy = 15 pF a 


SN75492 switching characteristics, Vss = 7.5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT 
tpLH Propagation delay time, !ow-to-high-level output Vin =7.5V, Ry = 392, | 300s | 
a ee 


tpHL Propagation delay time, high-to-low-leve! output Ci. = 15 pF 


PARAMETER MEASUREMENT INFORMATION 


SN75491 


PULSE 
GENERATOR 
(See Note A) 


OUTPUT 
Cy = 15 pF 
(See Note B) 


VOH 


OUTPUT 50% 
I 
=392 | —l— ———- VoL 
PULSE | | 
GENERATOR OUTPUT l | | 
(See Note A) CL = 15 pF tPHL —te—o — tPLH 
(See Note B) 
TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5y, = 50 2, PRR = 100 kHz, ty = 1 us. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


10 V thru 220 Q 
to output (collector) 
Ve = 0 (SN75491) 


{j-Input Current—mA 


V\—Input Voltage-V 


FIGURE 2 


TEXAS INSTRUMENTS nie 


TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


TYPICAL CHARACTERISTICS 
SN75491 SN75492 


COLLECTOR CURRENT ee oe 


INPUT CURRENT 


vs 


INPUT CURRENT 
250 
200 
< 

E t 
~ | 

= = 150 
5 = 
S) rs) 
i) 5 

2 = 100 
s 3 
0 t 
6 2 

50 

0 

0 40 80 120 160 200 
t;—Input Current—pA {j—!nput Current—pA 
FIGURE 3 FIGURE 4 
SN75491 SN75492 
COLLECTOR CURRENT OUTPUT CURRENT 
vS VS 
INPUT VOLTAGE INPUT VOLTAGE 
250 
200 


\c—Collector Current—-mA 


{Q—Output Current—mA 
8 


0 
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 1.5 2.0 2.5 
Vi{—Input Voltage—V Vi—input Voltage—V 
FIGURE 5 FIGURE 6 
SN75491 SN75492 
ON-STATE COLLECTOR-EMITTER VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
COLLECTOR CURRENT OUTPUT CURRENT 


—~] 


TE ak aa! 


VCE (on)—On-State Collector-Emitter Voltage—V 
VoL-—Low-Level Output Voltage—V 


0 5S 10 15 20 25 3 35 40 45 50 ‘ 0 50 100 150 200 250 
{c—Collector Current—mA {Q—Output Current—mA 
FIGURE 7 FIGURE 8 


gies TEXAS INSTRUMENTS 


TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


TYPICAL APPLICATION DATA 


Figure 9 is an example of time multiplexing the individual digits in a visible display to minimize display circuitry. Up to 
twelve digits, each of which use a seven-segment display with decimal point, may be displayed using only two SN75491 
and two SN75492 drivers. 


a 


SN75491 


| (2 PACKAGES) 


QUAD SEGMENT 
a SA DRIVER 
| l (2 PACKAGES) 
| 
| | 
| 
| l 
= | 
3 J 
wo | 
go | 
a9 < | 
a | 
23 | 
Ss | to all A segments | 6DIGIT 
| of all digits. | MONOLITHIC 
| | VLED DISPLAY 
| 
| 
| 


D1 
| 
“| 
| 
= D11 . | SN75492 
drivers HEX DIGIT 
| shown | DRIVER 
| | (1 unused) | (2 PACKAGES) 
| | | 
| | | 
| | 
| | 
Yoo J ene ee Soh ee ae A le en ean tess oo ee ah se J 


FIGURE 9—INTERFACING BETWEEN MOS CALCULATOR CIRCUIT 
AND VLED MULTI-DIGIT DISPLAY 


TEXAS INSTRUMENTS 


9-5/7 


TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


TYPICAL APPLICATION DATA 


SN75491 
or 
SN75492 


SN75491 
or 
SN75492 


INPUT 


FIGURE 10—QUAD OR HEX RELAY DRIVER FIGURE 11—QUAD OR HEX LAMP DRIVER 


+V1 


+V2 


SN75491 


LOAD 

INPUT 
FROM 
MOS 


INPUT 


FIGURE 12—MOS-TO-TTL LEVEL SHIFTER FIGURE 13—QUAD HIGH-CURRENT N-P-N 
TRANSISTOR DRIVER 


INPUT 


INPUT 


SN75491 
or 
SN75492 


eo =| 

SN75492 INPUT 

| 

| 

oe 

, 

{ 

NOTE A: This circuit may be used as a digit driver for common- Ss 

anode VLED displays. 
FIGURE 14—QUAD OR HEX HIGH-CURRENT FIGURE 15—BASE/EMITTER SELECT N-P-N 
P-N-P TRANSISTOR DRIVER TRANSISTOR DRIVER 


Si TEXAS INSTRUMENTS 


TYPES SN75491, SN75492 
MOS-TO-VLED DRIVERS 


TYPICAL APPLICATION DATA 


INPUT 1 INPUT 2 


SN75491 
or 
SN75492 


STROBE 
INPUT 


5V 


NONINVERTING 
INPUT 


INVERTING 
INPUT 


5kQ 


-5V 


FIGURE 17—SN75491 USED AS AN INTERFACE CIRCUIT BETWEEN THE BALANCED 
30-MHz OUTPUT OF AN RF AMPLIFIER AND A COAXIAL CABLE 


Tt cannot assume any responsibility for any circuits shown 


or represent that they are free from patent infringement. TEXAS INSTRUM ENTS 


AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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Magnetic Memory 
and 
Peripheral Drivers 


DRIVER SELECTION GUIDE 


memory drivers 


Block 


Diagrams 


€2 cri cr? 8 ¢€13 Cl4 sus ta 
STRATE 


Monolithic Array of Eight Monolithic Array of Eight Dual 400-mA Sink/Source 
150-mA N-P-N Transistors 600-mA N-P-N Transistors Memory Switch 
© V(BR)CBO = 25 V Min V(BR)CBO = 25 V Min Single 14-V Power Supply 
paaecens © V(BR)CEO = 18 V Min © ViBR)CEO = 10 V Min TTL-Compatible Inputs 
VCE (sat) = 0.75 V Max VCE (sat) = 0-55 V Typ Internal Decoding and 
atlc = 150mA at !c = 500 mA Timing Gates 


tpH_ = 14 ns Typ ton = 36. ns Typ Source Output Terminals 


tpLH = 18ns Typ toff = 23.ns Typ Swing between 14 V and Gnd 


Core Memories e Core Memories Core Memories 
Applications Read-Only Memories Read-Only Memories 
Plated-Wire Memories Plated-Wire Memories 


Block 


Diagrams 


Dual 600-mA Sink/Source Quad 600-mA Sink Memory Quad 600-mA Memory 

Memory Switch Driver Switch 

Inputs Accept TTL Decoder Inputs Accept TTL Decoder Inputs Accept TTL Decoder 

Signals Signals Signals 

5-V Power Supply and Vcc2 Single 5-V Power Supply _@ 5-V Power Supply and 

Variable to 24 V Max = Vcc2 Variable to 24 V Max 
: 24-V Output Capability ; ; 

Output Sink Collector Output Terminals Swing 

Clamp Diodes Output Collector Clamp Diodes between Vccz and GND 

Source Output Terminals 

Swing between Vcc? and GND 


e@ Core Memories Core Memories @ Core Memories 
@ Plated-Wire Memories Plated-Wire Memories Plated-Wire Memories 
Applications ®@ High-Voltage, High-Current Inhibit Drivers ® High-Voltage, High-Current 
Drivers High-Voltage, High-Current Drivers 
Drivers 


Package | Series 55 | J, JB, N, SB J, JB, N, SB J, JB, N, SB 
Types J,N, SB J,N, SB J,N, SB 


TEXAS INSTRUMENTS 


DRIVER SELECTION GUIDE 


peripheral drivers 


SN55450B 
SN7 B 
TYPES aha 
SN55460 
SN75460 


Diagram 


Applications 


SN55451B 
SN75451B 
SN55461 
SN75461 


SN55453B8 
SN75453B 
SN55463 
SN75463 


SN55454B 
SN75454B 

SN55464 
SN75464 


SN55452B 
SN75452B 
SN55462 

SN75462 


e@ Positive-NOR 


e Positive-NAND 


© Positive-ANDT © Positive-OR 


@ Two Uncommitted 


@ Positive-AND 


Output Transistors 
Two TTL gates and two high-current output transistors on one chip. Each transistor is capable of sinking 300 mA 
through a resistive load returned to 20 V for Series 55450B/75450B or 30 V for Series 55460/75460. 


Lamp Drivers 


Relay Drivers 
MOS Drivers 
Line Drivers 


Core Drivers 
Power Drivers 


Logic Buffers 


Package [Series 65 | 
Types _[Seres 75 


TWith output transistor base connected externally to output of gate. 


TEXAS INSTRUMENTS 
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SYSTEMS TYPE SN75303 
INTERFACE CIRCUIT 2-BY-4 TRANSISTOR ARRAY 


BULLETIN NO. DL-S 7311239, JANUARY 1971—REVISED SEPTEMBER 1973 
150-mA MEMORY DRIVER 


© Maximum VCE (sat) of 750 mV N DUAL-IN-LINE PACKAGE (TOP VIEW) 
at 150 mA Ic ae 


e Maximum Vee of 1.1 V B1 C1:2 C2:2 E2 B82 C3+2 C42 STRATE 
at 150 mA lc 


fn 
e Minimum hee¢ of 15 ae Fe 
at 150 mA Ic 1 rh 
Each SN75303 is a monolithic array of eight n-p-n ee ee 


transistors designed for use in core, thin-film, and 
plated-wire memories as a medium-current word-line 
driver. Selection is by base-emitter activation. The 


feral 


SUB- C1°1C2°1 B3 El C31 C41 
SN75303 is characterized for operation from 0°C to 


STRATE 
70°C. 


schematic 


81 B82 83 B4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Collector-base voltage 


a de os 25 V 
Collector-emitter voltage (see Note 1) 18 V 
Emitter-base voltage : 5V 
Continuous collector current 200 mA 
Continuous total package dissipation 250 mW 
Operating free-air temperature range 0°C to 70°C 


Storage temperature range —65°C to 150°C 


NOTE 1: This vatue applies when the base-emitter diode is open-circuited. 


DI a eT En nea) 


TEXAS INSTRUMENTS 


TYPE SN75303 
2-BY-4 TRANSISTOR ARRAY 


electrical characteristics at 25°C free-air temperature (unless otherwise noted)t 


PARAMETER TEST CONDITIONS MIN TYP MAX 
ViBR)CBO Collector-base breakdown voltage I¢ = 10 yA, le =O 25 
ViBR)CEO Collector-emitter breakdown voltage Ic = 10 mA, Ip =0, See Note 2 


ViBR)CES Collector-emitter breakdown voltage ic=1mA, VBE =0 


U 


o| — 
Aj = 
< 


V(BRIEBO Emitter-base breakdown voltage le = 10 uA, Ic =0 
VceE =2V, ic = 30mA 20 35 
; : VceE =2V, ic = 30 mA, 
hee Static forward current transfer ratio 3 See Note 2 
Ta=0C 
VceE =2V, ic = 150 mA 


VBE Base-emitter voltage 


= 


igp=3mA, Ic =30mA 0.7 08 09 
Ig =3mA, Ic = 30 mA, 

5 5 See Note 2 0.65 0.95 
Ta =O Cto 70 C 
Ip=15mMA, Ic¢=150mMA 0.8 ; 


41 
Ip =3mA, lc = 30mA 0.2 ; 
ip =3mA, ic = 30 mA, 
. ™ C See Note 2 
Ta =70C 
Ip=15mA, Ic =150mMA 0.5 0.75 


VCE (sat) Collector-emitter saturation voltage 


LP 4 


C Common-base open-circuit output Capacitance Vcp=5V, le =0, f = 140 kHz, c 
abe (1 transistor) See Note 3 R 
Common-base open-circuit input capacitance Vep=05V, Ic=0, f = 140 kHz, 
Cibo pF 
See Note 4 


(4 transistors in parallel) 


NOTES: 2. These parameters must be measured using pulse techniques, ty, = 300 us, duty cycle < 2%. 
3. For measuring Copo,. the emitter of the transistor under test and all terminals of the other transistors are open. 
4. For measuring Cipg, the four base terminals are connected in parallel. The emitter terminal of the transistors not under test and 


all the collector terminals are open. 


switching characteristics at 25°C free-air temperaturet 


PARAMETER 


tTHL Transition time, high-to-low-level output 


tPHL Propagation delay time, high-to-low-level output 


TEST CONDITIONS+ 
!c = 100 mA, Ip(1) = 10 mA, 

VBE (off) = 9. RL =43Q, ns 
CL < 15 pF, See Figure 1 

Ic = 100 mA, 
IB(2) = —10 mA, Ry, = 432, a 


CL < 15 pF, See Figure 2 


Ig(1) = 10 mA, 


tTLH Transition time, low-to-high-level output 


14 22 


tPLH Propagation delay time, low-to-high-level output 


tTest conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open 


during the measurement of these characteristics. 
F voltage and current values shown are nominal; exact values vary stightly with transistor parameters. 


eee 


TEXAS INSTRUMENTS 


TYPE SN75303 
2-BY-4 TRANSISTOR ARRAY 


i a Ba STAT Pe re nage nee 
PARAMETER MEASUREMENT INFORMATION 


+5 V 


mee ee HH 27 


INPUT 
OUTPUT 
| ) 
be——et— tei 
INPUT Cy (See Note b) — THE 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1-t7HL and tpHL 


ASE AL A TE TI EE IE I I TI 2 TIRE PS PAPE EE PETE I PETS SE SPE ET TEE IIL 


+5 V 


2.7V 


INPUT 


OUTPUT \ ee ny 
tPLH —~—_+ 
INPUT Cy (See Note b) =] Ke tTLH 

| 90% 
| 
i OUTPUT 

= _. 10% 

TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2-—tT LH and tpLH 


NOTES: a. The input waveforms are supplied by a generator with the following characteristics: Zo, = 502, tp < 2ns, ty ~ 70 ns, duty 
cycle < 2%. 


b. Cy includes probe and jig capacitance. 


TEXAS INSTRUMENTS 6-5 


TYPE SN75303 
2-BY-4 TRANSISTOR ARRAY 


TYPICAL CHARACTERISTICS 


BASE-EMITTER VOLTAGE 
vs 
COLLECTOR CURRENT 


> 
: 
3 
> > 
Cc 
& gS 
Ee aa 5 
Q Fo 
> = a 
w Tan? 25° C ff wi 
i 5 
t 0.4 & 
w = 
4 ° 
0.2 3 
0 
1 7 10 40 70100 
tc—Collector Current—mA 
FIGURE 3 
STATIC FORWARD 
CURRENT TRANSFER RATIO 
vs 
COLLECTOR CURRENT 
See Note 2 
Q 
® 
« 
$ 
i 
be 
€ 
id 
5 
(S) 
° 
a 
é 
6 
uw 
x 
3 
7) 
! 
w 
£ 
1 2 4 7 10 20 40 70100 200 
i¢—Collector Current—mA 
FIGURE 5 
TURN-ON TIME 
vs 
FREE-AIR TEMPERATURE 
2 ¢ 
j ! 
e 
e é 
- rae 
c = 
9 fe} 
€ c 
3 3 
" 7 
¢ = 
? 2 


'g(1) =10mA 
I¢ = 100 mA 
VBE lott) =o 


Ta—Free-Air Temperature—"C 
FIGURE 6 


COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 
COLLECTOR CURRENT 


0.5 See Note 2 


OEE 
Vi 


meee 


tc—Collector Current—mA 


FIGURE 4 


TURN-OFF TIME 
vs 


FREE-AIR TEMPERATURE 


1g(2) ™ -10mA 
27 R, = 432 
See Figure 2 


10 20 


50 


60 


Ta-Free-Air Temperature—°C 
FIGURE 7 


NOTE 2: These parameters must be measured using pulse techniques, ty, = 300 us, duty cycle < 2%. 
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TYPE SN75303 
2-BY-4 TRANSISTOR ARRAY 


TYPICAL APPLICATION DATA 
Use of the SN75303 in High-Speed Read-Only Memories 


Significant advantages result from the use of a high-speed, read-only memory (ROM) in computers and calculators. This 
ROM is used for control, as a function generator, or for performing highly repetitive routines such as multiplying, 
dividing , or calculating square roots. The read-only memory has permanently stored data and usually operates with a 
very fast cycle time. It can perform repetitive operations much more efficiently and faster than the larger and slower 
read-write memory in the computer or calculator. 


The SN75303 two-by-four transistor array is designed to perform the word-line drive or select function for medium 
current, high-speed, read-only memories organized in the word-oriented (2D) or linear-select configuration. Such 
memories use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The 
typical organization of a word-oriented ROM is shown in the figure below. 


Information is read from the ROM by selecting the desired word line. This is accomplished by appropriate activiation of 
one base-select and one emitter-select line. The transistor in the SN75303 array at the intersection of the selected base 
and emitter lines will be activated, thus sinking current from the word-line load resistor, Ri_, connected to its collector. 
Energy is coupled from the selected word line to the sense lines by the memory elements (ME) located at the 
intersections of the word line and the sense lines. The presence of an ME can represent a stored logic 1 bit of 
information while the absence of an ME represents a stored logic O bit. (The desired information is stored in such a 
memory during fabrication and is not electrically alterable.) 


The stored word is read out at the sense-amplifier outputs. The selection of a sense amplifier will depend on the type of 
ME used in the memory and may take the form of a special amplifier, a comparator, or a logic gate. 


MEMORY 
ELEMENT 


WORD 
OUTPUT 


clea late [a 
al sal al a 


TO EMITTER-DRIVE 
SELECT CIRCUIT 


ee SN75303_ |... 5 £4'f. 2 _} 2 wp SN75303 | sy 
O OO OO OO 
TO BASE-DRIVE 
SELECT CIRCUIT 
FIGURE 8 
TI cannot assume any responsibility for any circuits shown 
or represent that they are free from potent infringement. TEXAS INSTRUM ENTS 
AS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 6-7 


ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SYSTEMS TYPE SN75308 
INTERFACE CIRCUIT 2 X 4 TRANSISTOR ARRAY 


BULLETIN NO. DL-S 7311439, FEBRUARY 1971—REVISED SEPTEMBER 1973 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e For High-Current Switching...to 600 mA 
Rated Collector Current 


SUB- 


E1 STRATE C2-1 C2-2. B2 C2-3 C2-4 E3 
|» __-4 


e Low Storage Time... 13 ns Typical 16] 05 |] 14 {] 2 [fn Lf olf 8 
Cross-Coupled B d Emi d a ae 
e abe ae ases and Emitters Arrange | an 
foe 
Se ae ee el eer ae 
cv yL2 yi 3 fis Fis fie fh 7 Le | 
E2 C1-1 C1-2 B1 C1-3 Ct-4 SUB- E4 


STRATE 
description 


The SN75308 is an array of eight high-current (600 mA max) n-p-n transistors designed for use in linear select (2D) — 
memory designs utilizing ferrite cores, plated wire, planar film, diodes, resistors, or other memory elements. One of 
eight transistors can be switched by selection of the appropriate base and emitter inputs. Drive of the base and emitter 
inputs can be provided by available circuits such as the SN7440, SN75450, and SN75451. The SN75308 transistors 
feature fast switching times. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Cotlector-base'voltage sn ae eee Bek Ge Se ae ike Sete wg, be ee Rk ta we ee ee we oe BEV 
Collector-emitter voltage (see Note 1) . . 2. 2... we ee ee we) 625M 
Collector-emitter voltage (see Note 2) . . . baal we Ges Gh “hy Sn ee EE ee ee a, a, Dl Sia aah a “ge og a tg 
IMIT(Gl-DaS@ VOUAQG® ui. ob: Genk ke Zane, SP Be a ak ee Be ee ee ee Be Ee AY 
Continuous current,each collector . 2. 2. 2. 1. 2. we ee ee we ws 600 MA 
Continuous total package dissipation (see Note3) . ........ 0... 2. 2 6... 4 2. « « . . 800 mw 
Operating free-air temperaturerange . . . 2... 2. ee ee ee ee) ~60°C to 70°C 
Storage temperaturerange . . . 2... 1. ee ee) 6 65°C to 150°C 


NOTES: 1. This value applies when the base-emitter diode is short-circuited. 
2. This value applies between 100 wA and 10 mA collector current when the base-emitter diode is open-circuited. 
3. This value applies for any combination provided the ratings of single transistors are not exceeded. 


ig TEXAS INSTRUMENTS 


TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 


electrical characteristics for each transistor at 25°C free-air temperature T 


TEST CONDITIONS 


Vcp=lV, le = 30 mA 
Veg =1V, ig = 100 MA | See Note 4 | 20 
Vcp=1V, Ie = 500 mA 20 


Ip =3mA, Ic = 30 mA 0.73 1 

Ip = 10 mA, Ic = 100 mA 0.82 1.1 
See Note 4 

ip = 30mA, Ic = 300 mA 1.0 1.2 

Ip =50mA, Ic = 500 mA 1.1 1.3 

Ip =3mA, ic = 30 mA 0.15 03 

Ig = 10mA, Ic = 100 mA 0.2 04 
See Note 4 

Ig = 30 mA, tc = 300 mA 0.36 0.6 

lg = 50mA, Ic = 500 mA 055 08 


VcE=10V, I¢=100mA, f= 100 MHz 2 


MIN TYP MAX! UNIT 


ai 


ol 


hee Static forward current transfer ratio 


VBE Base-emitter voltage 


VCE (sat) Collector-emitter saturation voltage 


Small-signal common-emitter 


Intel : 
forward current transfer ratio 


Common-base open-circuit Vcp=10V, Ie =0, f= 140 kHz, 
See Note 5 


Common-base open-circuit Vep=05V, Ic=90, f = 140 kHz, 


output capacitance (1 transistor) 


BE 
nn nn 


input capacitance (2 transistors in parallel) | See Note 6 


NOTES: 4. These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%, 
5. For measuring Copo, the emitter terminal of the transistor under test and all terminals of the other transistors are open. 
6. For measuring Cjpo, the base terminals are connected in parallel. The emitter terminals of the transistors not under test and all 
the collector terminals are open. 


switching characteristics at 25°C free-air temperaturet 


PARAMETER 
0 


I¢ = 500 mA, 
VBE(off) = —0.9 V, Ry = 28.72, 
Cy = 15 pF, 
Ic = 500 mA, 


1B(1) = 50 mA, 


t 


See Figure 1 
'B(1) = 50 mA, 


Ig(2) = —5SO mA, Ry = 28.72, 
toff Turn-off time Ci = 15 pF, See Figure 1 


TTest conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open 
during the measurement of these characteristics, 


t voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 
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TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 


PARAMETER MEASUREM ENT INFORMATION 


15 V 


28.7 2 (1/2 W) 


OUTPUT 
0.1 uF 


INPUT 


62 2 Cy (See Note B) 


—-0.9 V 


TEST CIRCUIT 


le——— ton, = \*+—— toff ——> 
gs Sa es Peace 
| | 
| 
| 
| 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The input waveform is supplied by a generator with the following characteristics: Zout = 50 2, tp < 10 ns, te < 10 ns, 
tw © 100 ns, duty cycle < 2%. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 
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hege—Static Forward Current Transfer Ratio 


VCE (sat) —Collector-Emitter Saturation Voltage—V 


TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 


TYPICAL CHARACTERISTICS 


STATIC FORWARD CURRENT TRANSFER RATIO 
vs 
EMITTER CURRENT 
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Ic—Collector Current—mA 


FIGURE 4 


VpeE—Base-Emitter Voltage—V 


Normalized Collector-Emitter Breakdown Voltage—V(BR)CER 


BASE-EMITTER VOLTAGE 
vs 
COLLECTOR CURRENT 


Le 


rie 


70 100 200 400 


\c—Collector Current—mA 


FIGURE 3 


NORMALIZED COLLECTOR-EMITTER 
BREAKDOWN VOLTAGE 
vs 


BASE-EMITTER RESISTANCE 


| | 
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V(BR)CBO ~ V(BR)CER &t Ree = 0.1 kQ 


1.2 
Ic = 100 uA 


Ta = 25°C 
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FIGURE 5 


NOTE 4: These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%. 
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TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 


TYPICAL APPLICATION DATA 


The SN75308 two-by-four transistor array is designed to perform the word-line drive or select function for medium 
current, high-speed, read-only memories organized in the word-oriented (2D) or linear-select configuration. Such 
memories use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The 
typical organization of a word-oriented ROM is shown on the SN75303 data sheet; a base and emitter selection 


technique is shown below. A similar selection circuit can be used with the SN75303 although with it the SN75451’s 
need not be paralleled. 


TO MEMORY WORD LINES 


ENABLE { 


SN74154 
USED AS eee 
BASE-ADDRESS 
BASE DECODER BASE DRIVERS | SN74H40 
AS REQuiRED 4 USED AS 
pecans BASE DRIVERS eee 


ee al AS REQUIRED 


SN75451 USED AS 1 
600-mA (max) | 
EMITTER DRIVER | 


ENABLE { 


SN74154 
nSennS TO OTHER 
EMITTER- EMITTER 
ADDRESS DRIVERS 
EMITTER DECODER AS 


ADDRESS e REQUIRED 


schematic 
C1-1 «C21 Cie2 C22 C1i-3) C293 C1°-4 C2°4 
B1 
B2 
E1 E2 E3 EA 
TE cannot assume any responsibility for any circuits shown 
6 12 TEXAS INSTRUM ENTS or represent that they are free from patent infringement. 
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IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT PO! 


SYSTEMS | | TYPE SN75324 
INTERFACE CIRCUIT MEMORY DRIVER WITH DECODE INPUTS 


BULLETIN NO. DL-S 7311169, APRIL 1969—REVISED SEPTEMBER 1973 


SERIES 75 MEMORY DRIVER 


PERFORMANCE 


fast switching times 

400-mA output capability 

internal decoding and timing circuitry 
dual sink/source outputs 

output short-circuit protection 


EASE OF DESIGN J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW) 


ft OUTPUT OUTPUT SOURCE OUTPUT OUTPUT 
TTL or DTL compatibility Be isINK) Vcc (SOURCE) “TORS” (SOURCE) (SINK) 
eliminates transformer coupling 
reduces drive-line lengths 
increases reliability 
minimizes external components 


description 


The SN75324 is a monolithic memory driver with 
decode inputs designed for use with magnetic 
memories. The device contains two 400-milliampere 

(source/sink) switch pairs, with decoding capability : iNPUTD. 
from four address lines. Two address inputs (B and C) ee TOMS NENTS 

are used for mode selection, i.e., source or sink. The 

other two address inputs (A and D) are used for 

switch-pair selection, i.e., output switch-pair Y/Z or N PLASTIC DUAL-IN-LINE PACKAGE (TOP VIEW) 


Ww/X respectively. ee aid eottee Ne el i 
(SINK) Vcc (SOURCE) TORS (SOURCE) (SINK) GND 


The sink circuit is composed of an inverting switch 
with a transistor-transistor-logic (TTL) input. The 
source circuit is an emitter-follower driven from a 
TTL input stage. 


The SN75324 is characterized for operation from O°C 
to 70°C. 


FUNCTION TABLE 


INPUTS OUTPUTS 
| appress | TiminG |sINK | SOURCES SINK, 


8 F G ADDRESS 
INPUT D 


ADORESS INPUTS TIMING INPUTS 


NC—No internal connection 
GND 1 and GND 2 are to be used in parallel 


x xerirmrtitim 
exx FTiritg 


A 
L 
L 
H 
H 
Xx 
Xx 
Xx 


H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at one time: 
When ali timing inputs are high, two of the address 
inputs must be low. 


TEXAS INSTRUMENTS ee 


TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


absolute maximum ratings over operating case temperature range (unless otherwise noted) 


Supply voltage VeiSee Note 1) onde nei e RGls baceaee o oe led e a BEG RS a a re ee 17V 
input voltage (See NOt@:2) 2. be seit oe OR wee Bie BER SNe Se AES Cw ORS es 5.5V 
Operating case temperature range .. 1... 2... ce ee ee ee ee eee 0°C to 70°C 
Continuous total power dissipation at (or below) 70°C case temperature ...........0 0000 eee 800 mW 
Storage temperature range... 2.0... ee ee eee ete ee eee eae -65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal, 


electrical characteristics (unless otherwise noted, V._. = 14 V,T. = 0°C to 70°C) 


" Low-level input current, Vv; z=0V 
timing inputs 
7 ar cuaaee a ieee ae ag =~ 420 mA, = 532 Fa a 75 0.85 


Vi sav) Source saturation voltage 


i Supply current, all sources and 
ee sinks off 


I cc Supply current, either sink selected 


\ Supply current, either source 
sis selected 


Tan typical values are at Tc = 25°C. 
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TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


switching characteristics, V_. = 14 V, ie 25°C 


. TEST 
PARAMETER FIGURE 
‘ecu proneaatian delay time, a ae 
low-to-high-level source output 


Propagation delay time, 
tPHL is 


TEST CONDITIONS MIN TYP MAX | UNIT 


Rp 14 = 5392 
Ri2 = 500 £2, 
Cy = 20 pF 


high-to-low-level source output Led 
[en Nengrineeeme | 
low-to-high-level sink output R, = 63 Q, 
{eu Propagation delay time, Pe Cy * 20 pF 
high-to-low-level sink output 
eae 


(A I I TP TT a a a 
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TYPE SN75324 


MEMORY DRIVER WITH DECODE INPUTS 


schematic 


6-16 


TIMING 
INPUTS 


ADDRESS 
INPUTS 


Fe 
Ge 


MODE SELECT 
(SOURCE/SINK) 
Cc e 


> 


oO 
0 


SWITCH-PAIR 


SELECT 


Do 


TEXAS INSTRUMENTS 


2 VCC 


9 OUTPUT W 


(SINK) 


OUTPUT X 


9 (SOURCE) 


~ SOURCE 


COLLECTORS 


0 OUTPUT Y 


(SOURCE) 


9 OUTPUT Z 


(SINK) 


© GND 


TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 
TEST TABLE FOR li 


9 +23V 


8 +13V 


0 +3V 


NOTES: 1. Check Vj} and Vj; per Function Table. 
2. Measure 1;, per Test Table. 
3. When measuring 1), all other inputs are at ground. Each input is tested separately. 


FIGURE 1—Vic, Vix, lic, lie, and loge 


SOURCE i 
COLLECTORS 


OD 7 9+ 23V 
C) D+13V 


+5V FUNC. 


NOTE: This parameter must be using pulse techniques. ty, = 500 ns, duty cycle < 1%. 


FIGURE 2 — Vicar) 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 
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TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuits t (continued) 


SOURCE i 
COLLECTORS 


C) 0 +23V 
() D+13 V 


: 
+3.5V | TIMING INPUTS ' 
ae Voc ae aS x +14V 
a 4 SOURCE 


+3.6 V 


NOTES: Ground A and B, apply 3.5 V to C and D, and measure loc (output W is on). 
Ground B and D, apply 3.5 V to A and C, and measure lec (output Z is on). 
Ground A and C, apply 3.5 V to B and D, and measure Icc (output X Is on). 


Ground C and D, apply 3.5 V to A and B, and measure icc (output Y is on). 


PON > 


FIGURE 4 — loc (ONE OUTPUT ON) 


T Arrows indicate actual direction of current flow. Current Into a terminal is a positive value. 
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TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


rewrwr errr enw ww rrreeseeo “7 
t ' 
+5 Vt TIMING INPUTS 
LE Vec ¢ --—_—_ oO StH14 
SOURCE : Rit 
COLLECTOR 
: @ +23 V 
532 
15 W (noninductive) 
@ 0 +13 V 
© OUTPUT X 
+5 V CL 
20 pF 
OUTPUT Y 
CL 
20 pF 


ow ee meee ee ee we ee es ee ee ee we 


TEST CIRCUIT 


| 

| | 

perren | - teHl 
| 

| | 


OUTPUT 
XOR Y 


VOLTAGE WAVEFORMS 


NOTES: 1. The input waveform Is supplied by a generator with the following characteristics: ty = tr = 10 ns, duty cycle < 1%, and Zout © 50 2. 


2. When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V 
to input A,and ground D. 


3. C_ includes probe and jig capacitance. 


4. Uniess otherwise noted all resistors are 0.5 W. 


FIGURE 5 — SOURCE-OUTPUT SWITCHING TIMES 


am a TE IN a EO SD 


TEXAS INSTRUMENTS a 


TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


f 

| TIMING INPUTS 

5 E Vcc +14 V 
SOURCE i 


COLLECTORS Ri 


0 +23 V 
53 2 


15 W (noninductive) 
Oo +13 V 


0 +3V 
+5 V 


0 OUTPUT 


— oe ee ee om ee ee ee ow oe oe mm oe = 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1, The input waveform is supplied by a generator with the following characteristics: ty = t¢ = 10 ns, duty cycle < 1%, Zour ~ 50 2. 


When measuring delay times at output W, apply +5 V to input D, and ground A, When measuring delay times at output Z, 
apply +5 V to input A,and ground D. 


3. Cy includes probe and jig capacitance. 


FIGURE 6 — SINK-OUTPUT SWITCHING TIMES 


Sa TD Lea a TT ET I a ET RSE EE ETS 
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of represent thot they are free from patent? infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY | 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSS! 


SYSTEMS TYPES SN55325, SN75325 
INTERFACE CIRCUITS MEMORY DRIVERS 


BULLETIN NO. DL-S 7311437, MARCH 1971 — REVISED SEPTEMBER 1973 


SERIES 55/75 MEMORY DRIVER 


featuring 
PERFORMANCE EASE OF DESIGN 
@ 600-mA Output Capability e Source Base Drive Externally Adjustable 
e Fast Switching Times eo TTL or DTL Compatibility 
© Output Short-Circuit Protection e Input Clamping Diodes 
e Dual Sink and Dual Source Outputs e Transformer Coupling Eliminated 
@e Minimum Time Skew between e Reliability Increased 


Address and Output Current Rise ® Drive-Line Lengths Reduced 


° 24-Volt Output Capability e Use of External Components Minimized 


description J, JB, OR N DUAL-IN-LINE 
The SN55325 and $SN75325 are monolithic OR SB FLAT PACKAGE (TOP VIEW) 
integrated circuit memory drivers with logic inputs 
and are designed for use with magnetic memories. 


The devices contain two 600-milliampere source- 
switch pairs and two 600-milliampere sink-switch 
pairs. Source selection is determined by one of two 
logic inputs, and source turn-on is determined by the 
source strobe. Likewise, sink selection is determined 
by one of two logic inputs, and sink turn-on is 
determined by the sink strobe. This arrangement 
allows selection of one of the four switches and its 
subsequent turn-on with minimum time skew of the __ SOURCE W 


2 COLLECTORS 
Output current rise. STROBES 


PIN 8 OF THE JB AND SB PACKAGES IS IN 
ELECTRICAL CONTACT WITH THE METAL BASF 


When Rint and node R are connected together, the 
amount of base drive available for the source-1 or 
source-2 output transistor is set internally by a 
575-ohm resistor. This method provides adequate 
base drive for source currents up to 375 mA with a 
VcCC2 voltage of 15 volts or 600 mA with a Vcc2 ADDRESS INPUTS 


voltage of 24 volts. SOURCE a 
When source currents greater than 375 mA are 


required, it is recommended that a resistor of the 
appropriate value be connected between Vcc? and 
node R and Rjnt must remain open. By using this 
method the source base current may usually be 
regulated within +5%. An advantage of this method 
of setting the base drive is that the power dissipated 
by this resistor is external to the package and allows 
the integrated circuit to operate at higher source 
currents for a given junction temperature. 


H = high tevel, L = low level, X = irrelevant 
NOTE: Not more than one output is to be on at any one time. 


Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to Vcc2. This 
arrangement provides protection from voltage surges associated with switching inductive loads. 


The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75325 
is characterized for operation from O°C to 70°C. 


TEXAS INSTRUMENTS £55 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply vltage Vcc (ee Note 1 ee 


Input voltage (any address or strobe input) a ae 
Continuous total dissipation at (or below) 100°C case temperature (see Note 2) 
Operating free-air temperature range [5510125 [ Oto70 | 


Storage temperature range —65 to 150 —65 to 150 86 
Lead temperature 1/16 inch from case for 60 seconds J, JB, or SB package i © 


| 300s] 300 
Lead temperature 1/16 inch from case for 10 seconds N package a ee a ee . 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 100°C case temperature, refer to Dissipation Derating Curve, Figure 20. For dissipation ratings in free-air, 


see Figure 21. 


| Ww 


electrical characteristics over rated operating free-air temperature range (unless otherwise noted) 


PARAMETER bas TEST CONDITIONS [_SN55325— | SN75325 
FIGURE MIN TYPt MAX| MIN TYPT MAX 


Vi Input clamp voltage za 
, Source-collectors terminal 

loft) off-state current 
VOH High-level sink output voltage 


Cc 
< 
+ 


| 
—_ 
WwW 

| 
~ 
~~ 


w 
NMI 
S18 


_ 
wo 
NO 
ow 


Vcec1=45V, Vcc2 = 24V, 
Io =0 


Visat) Saturation voltage? 


WwW 
P= 
© 


o>) 
ao 
o 


nN 
oO 


ee 
Source outputs 3 Ry = 242, 
Ry = 242, 
\(sink) ~ 600 mA, . 0 0.7 0.43 0.75 
See Note 3 
Input current at maxi address inputs | P Vcc1 = 5.5 V, Vcc2 = 24V, eee antl 
1, Hi Tevel input 5 [veer = 85, Veca = 24V, 
4 current strobe inputs Vi =2.4V 
| bowevel pat Vecr=55V,-Veca=24v,[__ 1 —tef—=t—18 
| 
ecole) sources and sinks off | from Vcc? Le | 
Supply current from V : Vv =55V, 
ie upply CCT CC} 


on 
a 
~ 
° 
on 
on 
~ 
i=) 


\(sink) = 50 mA, 


Vcoc1=55V, 
ltsource) = -50mA, Ta = 25°C, 
See Note 3 


Supply current from Vcc2, 


\ 
cC2 either source on 


\(source) ~ —600 MA.) Tp = 25°C 0.43 0.7 0.43 0.75 
See Note 3 
Sink outputs 
43 
V,;=55V ES 
Supply current, all from Vcc Vcoc1 =5.5 V, Vcc2 = 24V, 14 22 14 22 re 
° m 
Ta=25C 75 20 7.5 
24V, Fe 
either sink on - 
t all typical values are at Ta = 25°C. 
TNot more than one output is to be on at any one time. 


§ Full range for SN55325 is 55°C to 125°C and for SN75325 is 0°C to 70°C. 
NOTE 3: These parameters must be measured using pulse techniques. ty, = 200 ys, duty cycle < 2%. 
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TYPES SN55325, SN75325 
MEMORY DRIVERS 


switching characteristics, VcC1 = 5 V, Ta = 25°C 


PARAMETERS TEST CONDITIONS MIN TYP MAX! UNIT 
Source collectors CC2 L 5 50 
CL = 25 pF re) 
Source outputs cC2 L 
C1 = 25 oF 

ae Sink outputs CC2 L 
Gr = ob ue 5 

; Voog=15V, AL=248, 8 
ae ~— - -_* 
Cy = 25 pF 


Vcoc2=15V, Ry, = 242, 
Cy = 25 pF 


{tein = propagation delay time, low-to-high-level output 
tpy _ = propagation delay time, high-to-low-ievel output 
tTLH = transition time, low-to-high-level output 
tTHL = transition time, high-to-low-leve! Output 
t, = storage time 


schematic 


O OUTPUT Ww 


© Vec2 
Wy sme 57511 
» SOURCE 
- COLLECTORS 
Bie , 


STROBE $10 


O OUTPUT X 


ADORESS BO 


ADORESS C O 


STROBE $2 0 


RE 


Component values shown are nominal. 


--. Voc bus 
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TYPES SN55325, SN75325 
MEMORY DRIVERS 


ao test circuitat PARAMETER MEASUREMENT INFORMATION 


2Vv 


TEST TABLE 
| A |B | si] 
|GND| GND] 2 v | 
fav [2v [eno] 
FIGURE 1—Viyq AND Mof¢) 
24Vv 
ro it _]Vcc2_~ source! 
COLLECTORS | 
a TEST TABLE 


OOPEN 


FIGURE 2—V)},, AND VoH 


T Arrows indicate actual direction of current flow. 


BA TEXAS INSTRUMENTS 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


-PARAMETER MEASUREMENT INFORMATION 
d-c test circuits (continued) T 


15 V 


Ry = 242 


z int | ¥CC2 ~ source * 
co.cectors ! 


45V 
’ SEE 
TEST “(source) 
TABLE 
0.8 V 


NOTE A: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 


FIGURE 3—Vj_ AND SOURCE V(gat) 


18 V 


Or “her vcr ounce} 


\ R SOURCE 
' COLLECTORS OPEN 
1A ; \ 
ee 
a an TEST TABLE 
poe] De S2. Ye 
veil ; Sass josv| 45v/08V] Ri | OPEN | 
}45V] 08V] 08V [OPEN] Ri | 
{ ' 
Wa i = ". I sink) 


! 
t : 
i 
45V - Visat) 
( 


45V 
NOTE A: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 
FIGURE 4—Vi, AND SINK V (sat) 


t Arrows indicate actual direction of current flow. 


TEXAS INSTRUMENTS ee 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) t 
24V 


OPEN 


(45 V FOR 
TESTING Vj) 


APPLY V,=55 V, 
Coes ren ea eetene 
MEASURE ly 
Pp At 8 82,0 
pt sa 0 | 
Pst 82,0 
co | Asie | 
eee ea 


TEST TABLES 


he lie 


Viele 


APPLY V; = 0.4V, 
MEASURE I. 
APPLY 5.5 V 
APPLY 1) =—10 mA 
MEASURE V, 


57,8, 0, 82,0 
A, B,C, S2,D 
 A,S1,C, $2,D 


A,S1,B,C,D 


A,S1,B, §2,D 


A,S1,B,C,S2 


FIGURE 5—Vj, ty, StH, AND We 


24V 


1CC2{oft) 


~— 


i i Vcc2 SOURCE 7 


co.cectors |! 
OPEN 


§Vo 


OPEN 
OPEN 


PPccriotn 


55V 


FIGURE 6—Icc1(oft) AND Icc2(oft) 


T Arrows Indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) t 


GND | GND| OPEN | \isink) 


Nsink) = 50 mA 


FIGURE 7—I¢c1, EITHER SINK ON 


Vcc2 SOURCE 
coicectors ! 


TEST TABLE 


pA | 8 | st | 
|GND| 5 v | GND, 
| 5.V_|GND] GND, 


FIGURE 8—Icc2, EITHER SOURCE ON 


T Arrows Indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics 15V 


Ru = 242 


Vcc2 source " 


coLLectors ! SOURCE 


Y COLLECTORS 


PULSE 
GENERATOR 
See Note A 


0 OUTPUT Y 


9 OUTPUT Z 
Cy = 25 pF 
BV 
TEST CIRCUIT 
TEST TABLE 


TTLH. tTHL. 
and ts 


| 
OUTPUT | 
| 
| 


— ~~ Visat) 


| 
a pel trun 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy, = 50 92, duty cycle < 1%. 
B. Cy, includes probe and jig capacitance. 


FIGURE 9—SWITCHING TIMES 


_ TEXAS INSTRUMENTS 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


PULSE 
GENERATOR 
See Note A 


TEST CIRCUIT 


TEST TABLE 
PARAMETER | OUTPUT UNDER TEST | INPUT | CONNECT TOS V 


tTLH and trHL 
| Source outputX___| BandS1 | _ A, C,D, and $2 


OUTPUT 


| VOL 


trLH —be—+ be—el— tTHL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zou = 50 82, duty cycle < 1%. 
B. Cy includes probe and jig capacitance. 


FIGURE 10—TRANSITION TIMES OF SOURCE OUTPUTS 


TEXAS INSTRUMENTS a 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


TYPICAL CHARACTERISTICS 


OFF-STATE CURRENT INTO SOURCE COLLECTORS 
vs 
FREE-AIR TEMPERATURE 


\(oft)—Off-State Current—vA 


—25 ¢) 25 50 75 
Ta—Free-Air Temperature—°C 


FIGURE 11 


HIGH-LEVEL SINK OUTPUT VOLTAGE 
vs 


FREE-AIR TEMPERATURE 
feeesee 
Vcec174.5V 
Voc2 = 24V 
lo =O 


2 «680 


24 


See Figure 2 


VOQH~—High-Level Sink Output Voitage—V 


ie) 
-75 —50 


—26 i) 
Ta—Free-Air Temperature—"C 


75 100 125 


FIGURE 12 


SOURCE OR SINK SATURATION VOLTAGE 


V (sat) Source or Sink Saturation Voltage—V 


SOURCE OR SINK SATURATION VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


Voco1*4.5V 
Vec2£ 15 V 


~V(Source) OF Sink) = | 
See Figures 3 and 4 


Visat)—Source or Sink Saturation Voitage—V 


25 0 25 
Ta—Free-Air Temperature—°C 


FIGURE 14 


50 75 


vs 


SOURCE CURRENT OR SINK CURRENT 


45V 
Vcec2 7 15 V 
Rex,—See Below 


TA 125°C 


cee 
mia 


Ry —See Betow 


730 618 538 
Ri 48 41 36 


0 
250 300 360 400 450 SOO 550 600 650 


—l(source) OF !(sink) ~Source Current or Sink Current—mA 


FIGURE 13 


vs 
FREE-AIR TEMPERATURE 


ICC(ott)—Supply Current—mA 


-75 ~-50 -25 QO 25 50 75 100 125 
Ta—Free-Air Temperature—°C 
FIGURE 15 
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SUPPLY CURRENT, ALL SOURCES AND SINKS OFF 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


TYPICAL APPLICATION DATA 


balanced bipolar logic-line driver 


The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in 
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however, 
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a tri-state 
output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive circuit 
giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to further 
increase noise immunity. The circuit is capable of driving twisted-pair lines of several miles in length or low-impedance 


coaxial lines. 


9 OUTPUT WZ 


Re = 1002 


S OUTPUT XY 


TEST CIRCUIT 


TTL 
INPUT 


OUTPUT 
WZ TO XY 


VOLTAGE WAVEFORMS 


TR and C are adjusted to give the desired bipolar output pulse width. 


FIGURE 16—BALANCED BIPOLAR LOGIC—LINE DRIVER 


TEXAS INSTRUMENTS a 


TYPES SN55325, SN75325 
MEMORY DRIVERS 


TYPICAL APPLICATION DATA 


In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any 
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as 
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection 
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of 
SN75325 No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325 
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode- 
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines 
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line 
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive- 
lines are sufficient to serve (256/2)2 = 16,384 individual cores. 


THIS 4 X 4 GRID OF SOURCE-SINK 
PAIRS FUNCTIONS AS A MATRIX 
TO SELECT ONE OUT OF 16 ORIVE-LINES 


DRIVE LINE NO LINES 
AND 
CORES 
DRIVE-LINE 
BUSES 


aS» 
ZS 


re 


N 
LZ 


Bie ERP 


ees 


reais 


ENABLE © 


TIMING © 
STROBE 


E 


SOURCE STROBE 
SINK STROBE 


-—— 
) 
i] 


lw 
_ 
ao 
io 


MODE SELECT 


MODE SELECT 6O 00 6 6 
(SOURCE /SINK} 5 ENABLE TIMING 
STROBE 


I 
I 
TO ADOSTIONAL | 
SOURCE-STROBE TO ADDITIONAL 
INPUTS SINK-STROBE 
INPUTS 


NOTE A: This optional mode-select and timing-strobe technique can be used in place of the SN7440 mode-select and SN74154 timing-strobe 


when minimum time skew is desired. 


FIGURE 17—SN75325 USED AS A MEMORY DRIVER 
TO SELECT ONE OF SIXTEEN DRIVE LINES 
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32 1N4067 DIODES 
16,384 MEMORY CORES 


NOTES: A. Outputs from one SN74154 decoder are connected to each SN75325 as shown in Figure 17. Source strobe and sink strobe from an SN7440 are connected to each 


SN75325 as shown in Figure 17. 


SEE NOTE 


B. The division of the drive-jine bus into four segments reduces the capacitive load on the SN75325 driver. 
FIGURE 18—SN75325 SERVING 256 DRIVE LINES IN A MAGNETIC MEMORY 


n=14 


A 


56 DETAIL B's AND 14 DETAIL C's CONNECTED 
{AS SHOWN AT LEFT) TO 7 SN75325's. 
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TYPES $N55325, SN75325 
MEMORY DRIVERS 


TYPICAL APPLICATION DATA 
external resistor calculation 


A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325 
delivers load current (1,_). The sink-output transistor of another SN75325 sinks this current. 


The value of the external pull-up resistor (Ret) for a particular memory application may be determined using the 
following equation: 


16 [Vec2imin) — Vs — 2.2] 


SEES anNT ST DIOEEEEEEEEEIP EEE oaee (Equation 1) 
IL — 1.6 [Vcc2(min) — Vs — 2.9] ° 


Rext = 


where: Re xt is in kQ2, 
VCC2(min) is the lowest expected value of VCC@ in volts, 
Vs is the source output voltage in volts with respect to ground, 
ly isin mA. 


The power dissipated in resistor Rex+ during the load current pulse duration is calculated using Equation 2, 
Te 
PRext ~ 6 [Vcc2(min) —Vs - 2| (Equation 2) 


where: PRext is in mW. 


After solving for Rext, the magnitude of the source collector current (Ics) is determined from Equation 3, 


Ics * 0.941, (Equation 3) 
where: Ics is in mA. 
As an example, let VCC2(min) = 20 V and Vi = 3 V while IL of 500 mA flows. 


Using Equation 1, 
16 (20 — 3 — 2.2) 


re ee ee ae 
500 — 1.6 (20 — 3 — 2.9) 


Rext 


and from Equation 2, 


500 
PRext ~ > [20-3-2] ~ 470mw 


The amount of the memory system current source (Ics) from Equation 3 is: 


Ics ~ 0.94 (500) ~ 470 mA 


In this example the regulated source-output transistor base current through the external pull-up resistor (Ret) and 
the source gate is approximately 30 mA. This current and Ics comprise IL. 


SS Ea I I I I I I EID 
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TYPES SN55325, SN75325 
MEMORY DRIVERS 


TYPICAL APPLICATION DATA 
external resistor calculation (continued) 


9 Vcc2 


Ji 


a SOURCE Y 
ONE ee cottectors | 
1 SN55/75325 4 
{| SOURCE ° 
or | 
L ean Gee ae ee awe se oe =D BA — 
v 
“| MEMORY S 
ELEMENT | 
I ONE -, or | 
| SN55/75325 z | 
INK 
i ‘ 
L SN 


NOTES: A. For clarity, partial logic diagrams of two SN75325’s are shown. = 
B. Source and sink shown are in different packages. 


FIGURE 19 


THERMAL INFORMATION 
CASE TEMPERATURE FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE 


a SE Rena SERIES 751_.] |seRiesss{ ty 


MAX Ta ee MAX Ta 
TEINET 
aN, 


PKG DERATE FROM 


1200 


1000 


S 


600 


400 


SB 22mw/°C 104°C Beas NY 
fic DERATE aT oe 


6.0 mw/C 25° Cc ne 


| s 
Ls. N_ 10.4 mW/ mwPc_s4a°c}] | | || 


N 24 mwW/°C_ 108°C 


JB 30mW/°C 117°C 
J 35mw/°C 121°C 


NO 
[oo] 
oO 


Maximum Continuous Dissipation—mW 
Maximum Continuous Dissipation—mW 


0 0 
100 110 120 130 40 150 20 30 40 50 60 D 70 80 90 100110 120 130 
Tc—Case Temperature— C Ta—Free-Air Temperature—°C 
NOTE A: Rated operating free-air temperature ranges must be FIGURE 21 
observed regardless of heat-sinking. 
FIGURE 20 
T! cannot assume any responsibility for any circuits shown < 
or represent that they are free from patent infringement. TEXAS INST RUM ENTS 
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SYSTEMS 
INTERFACE CIRCUITS 


TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY DRIVERS 


BULLETIN NO. DL-S 7312063, SEPTEMBER 1973 


SERIES 55/75 MEMORY DRIVERS 
featuring 


SN55326, SN75326 PERFORMANCE 
Quad Positive-OR Sink Memory Drivers 
600-mA Output Current Sink Capability 
24-V Output Capability 

Clamp Voltage Variable to 24 V 
SN55327, SN75327 PERFORMANCE 

e Quad Memory Switches 

e 600-mA Output Current Capability 

¢ Vcc2 Drive Voltage Variable to 24 V 


e Output Capable of Swinging Between 
Vcc2 and Ground 


description 


The SN55326, SN55327, SN75326, and SN75327 
are monolithic integrated circuit quadruple memory 
drivers. These devices accept standard TTL decoder 
input signals and provide high-current and high- 
voltage output levels suitable for driving magnetic 
memory elements. Output transistor selection is 
determined by using one of the four address innuts 
and the common timing strobe. 


The SN55326 and SN75326 memory drivers can sink 
up to 600 milliamperes and operate from a single 
5-volt supply. Each driver is similar to the sink drivers 
of the SN55325/SN75325. The four output tran- 
sistors share a common base-drive resistor and it is 
recommended that only one of the four driver gates 
be selected at a time. Output-transistor base current 
may be increased by connecting an external resistor 
between Rext (pin 4) and Vcc. Each output collector 
is protected from voltage surges during inductive 
switching by a clamp diode in parallel with its 
internal pull-up resistor. The two clamp pins may be 
returned to a power supply of from 4.5 volts to 
24 volts. 


The SN55327 and SN75327 memory switches can 
source or sink up to 600 milliamperes and operate 
from two supplies; one of five volts and the other 
from 4.5 volts to 24 volts. Each switch is similar to 
the source drivers of the SN55325/SN75325. They 
can function as either sink drivers or source drivers 
since the voltages at the output transistor terminals 
are capable of swinging between Vcc? and ground. 
The four output transistors share a common base- 
drive resistor and it is recommended that only one of. 
the four outputs be selected at a time. An internal 
base-drive resistor is available on the chip and can be 


EASE OF DESIGN 


e High-Repetition-Rate Driver Compatible 
with High-Speed Magnetic Memories 


e Inputs Compatible with TTL Decoders 


e Minimum Time Skew between Strobe 
and Output-Current Rise 


e Pulse-Transformer Coupling Eliminated 
e Drive-Line Lengths Reduced 


SN55326, SN75326 
J, JB, OR N DUAL-IN-LINE OR 
SB FLAT PACKAGE (TOP VIEW) 


A Rext 


PINS 1 AND 8 OF JB AND SB PACKAGES 
ARE IN ELECTRICAL CONTACT WITH THE METAL BASE 


NC—No internai connection 


$B55327, SN75327 
J, JB, OR N DUAL-IN-LINE OR 
SB FLAT PACKAGE (TOP VIEW) 


Vcc2 NODE Rint 
R 


PIN 8 OF JB AND SB PACKAGES IS IN 
ELECTRICAL CONTACT WITH THE METAL BASE 


TENTATIVE DATA SHEET 


This document provides tentative information TEXAS IN ST RU M ENTS 


on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 


TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY DRIVERS 


description (continued) 


used by connecting Node R (pin 4) to Rint (pin 5). FUNCTION TABLE 
This resistor provides adequate base current to the OUTPUTS 


output transistors for output sink currents up to 375 ADDRESS 
milliamperes with Vcc2 at 15 volts or 600 milli- 
amperes with Vccg2 at 24 volts. Base current can be 


regulated to within +5 percent by substituting for OFF ON OFF 
this resistor an external resistor connected between OFF OFF ON 
Node R (pin 4) and Vcc? with Rjnt (pin 5) OFF OFF OFF 
remaining open. This method is preferable in high- OFF OFF OFF 


duty-cycle, high-power applications since the power OFF OFF OFF 
dissipated in this resistor is outside the package. When 
a source current and Vcc? voltage other than the 
above values are required, it is recommended that the 
base drive be supplied through an external resistor of 
the appropriate value calculated using Equation 1 
shown in the SN55325, SN75325 data sheet. 


H = high level, L = low Jevel, X = irrelevant 
NOTE: Not more than one output is to be on at any one time, 


The SN55326 and SN55327 circuits are characterized for operation over the full military temperature range of —55°C 
to 125°C; the SN75326 and SN75327 are characterized for operation from O°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75327 UNIT 


—55 to 125 
—65 to 150 


300 


Lead temperature 1/16 inch from _ 
case for 10 seconds: N package 


|  SN55326— SN75326 SN55327 SN75327 
MIN NOM MAX | MIN NOM MAX] MIN NOM MAX | MIN NOM MAX 


NOTES: 1. Voltage values are with respect to network ground terminal(s). 
2. For operation above 100°C case temperature, refer to Dissipation Derating Curve, Figure 1. For dissipation ratings in free-air, see 


Figure 2, 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY DRIVERS 


SN55326, SN75326 electrical characteristics over recommended operating free-air temperature range 


(unless otherwise noted) 
| —s«SN55326— SN75326 


PARAMETER TEST CONDITIONSt 
MIN TYP? MAX | MIN TYP? MAX 


Vin High-level input voltage 2 2 
VIL 


Low-level input voltage 


| 
: 
~ 
| 
i 
<i 
e 
< |<| < |<|/<|] 2 
=| 


Vcc =4.5V, 
TaA= 25°C 


|; = —10 mA, 


Input clamp voltage 


High-level output voltage 


NO 
w& 
—t 
ice) 
N 
Ww 


Te) 


=0 
Full range 
Ta = 25°C 


\(clamp) =—10mA, 


Vcc = 4.5V, 
sink) = 600 ma8, 
See Note 3 


o 
Te) 


19 
0. 


Visat Saturation voltage 
(sat) 43 


=) 


7 0.43 0.75 


Output-clamp-diode Victamp) = 9, 


Ta = 25°C 


V 
F (clamp) forward voltage 


Output-clamp current, ' 50mA. T 25°C 
. = m ; bmn 
(clamp) one output on (sink) e 


Input current at 
\y maximum input V,;=5.5V 
voltage 
ICCloff) Supply current, all outputs off All inputs at5V, Ta = 25°C 25 


ICC(on) Supply current, one output on Ksink) = 50mA, Ta = 25°C 


> 


= | 

eo = o1 
| 
= 
o>) SN 


N — 

on = ~ wn 
3/3 3 = 3 3 < 
DIP] > > > 


ol 
ioe) 
SN 
ao 
go 
[ee] 
~N 
ol 


SN55326, SN75326 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 4 TO (OUTPUT) TEST CONDITIONS § MIN TYP MAX | UNIT 
25 50 
See Figure 5 
10 20 
Ve=V =24V, Ry =47Q, Cy = 25pF, 
Ss (clamp) L ; L p Vs—25 ay 
sink) ~ 500 mA, See Figure 5 


TUnless otherwise noted, Vac = 5.5 V, Viclamp) = 24 V. See Figure 3. 
Fatt typical values are at Ta = 25°C. 
8 Under these conditions, not more than one output is to be on at any one time. 
Vtpty = propagation delay time, low-to-high-level output 
tpHt = propagation delay time, high-to-low-level output 
tT LH = transition time, low-to-high-level output 
tTHL = transition time, high-to-low-level output 
t, = Storage time 
VOH = High-level output voltage (after switching) 
NOTE 3: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 


For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY DRIVERS 


SN55327, SN75327 electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


SN55327 SN75327 


UNIT 
MIN TYP MA MIN TYP i MAX 
2 eee 
Vcc =4.5V, y= —10mA 


»,§ 
1.7 Vv 
Ta = 28°C i 
0 
7 


PARAMETER TEST CONDI!TIONSTt 


High-level input voltage 


< 


VIL Low-level input voltage 


< 


—1 -1., 


~“ 


V\ Input clamp voltage 


lof): -oftstate current Vicol) = 24.V Ta =25°C 15 


— 
Full range 
Vo =0, 
| =—600 mA8, é 
(source) m Ta = 25°C 0.43 O 0.43 0.75 
See Notes 3 and 4 


ar aie 
pt voltage fal 
WwW ; V,=2.4V 
ieee "7 aaine ee 
Mie ; Vi=0.4V 


| «SEY CUNO EON GGT) ait orcas Ta = 25°C 
CClOF) ait outputs off [From Veco ’ e 


Collectors terminal Vcoc1 =4.5V, Full range | 500 | 
P1850 | : 


Visat) Saturation voltage 


= 
> 


Oo 
= 
Ww 
nN) — 
oo) 


Input current 


WF “at maximum mA 


ea | 


N 
—— 
nN 


Supply current, | From Vccq | Vicol) = 6 V, \(source) = —50 mA, 8 
eelon) one output on | From Vcc2| Ta = 25°C, See Note 3 


MIN TYP_MAX [UNIT 
tPLH Collectors Vs = Vcc2= 15V, Ri = 242, Cy = 25pF, 
tPHL See Figure 5 and Note 4 
Vicol) = Vec2= 20V, Ry = 100 2,C, = 25pF, 
TTHL See Figure 6 and Note 4 
ep Vs = Vec2 = 24 V, Ry =479, Cy = 25 pF, 
W, Z or X, Y 


(sink) © 500 mA, See Figure 5 and Note 4 
TUnless otherwise noted, Vcc = 5.5 V, Veco = 24 V. See Figure 3. 
tan typical values are at Ta = 25°C. 
§ Under these conditions, not more than one output is to be on at any one time. 
Vtp LH = Propagation delay time, low-to-high-level output 
TPHL = Propagation delay time, high-to-low-level output 
tTLH = transition time, low-to-high-level output 
TTHL = transition time, high-to-low-level output 
VOH = High-level output voltage (after switching) 
NOTES: 3, These parameters must be measured using Pulse techniques. ty, = 200 us, duty cycle < 2%. 
4. A 350-{2 resistor is connected between node R (pin 4) and Vcc (pin 1) with Rint (pin 5) open. 


WI] 
olan 
ol 
o 


< 
i 

N 

a 


cos) 
ul 
a) 
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For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 
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TEXAS INSTRUMENTS ore 


TYPES SN55326, SN55327, SN75326, SN/5327 
MEMORY DRIVERS 


schematics SN55326, SN75326 SN55327, SN75327 


VY W VW ... Vee, Vee, of Vec2 bus, respectively. Resistor values shown are nominal and in ohms, 


THERMAL INFORMATION 

CASE TEMPERATURE FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE 
SERIES 751», |SERIES55}_[oi 
MAXTa | {| | MAXTA 


BAAN 
AAAEEAANGLE 


24 mwW/°C 108°C 
JB 30 mW/°C 
J 35 mw/°C 


Maximum Continuous Dissipation—mW 
D 
o 
ro) 


0 
100 110 120 130 140 150 20 30 40 50 60 70 80 90 100110 120 130 


: ° 
Tc—Case Temperature— C Ta—Free-Air Temperature— C 
NOTE A: Rated operating free-air temperature ranges must be 
observed regardless of heat-sinking. 


FIGURE 1 FIGURE 2 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY DRIVERS 


PARAMETER MEASUREMENT INFORMATION wae 
SN55326,SN75326 Vcc OPEN SN55327,SN75327 Yer! Vocn SEE 


ey {icce | 
~ “Vecl_ Vec2 Rint “Ni a0E” 7 


NOTE A: Rint is connected to Node R unless otherwise noted. 


FIGURE 3—GENERALIZED TEST CIRCUIT FIGURE 4—GENERALIZED TEST CIRCUIT 
FOR SN55326, SN75326 FOR SN55327, SN75327 


Vs 
Re INPUT 
FROM OUTPUT aureus 
UNDER TEST 
| ~—t — 
CL = 25 pF | (See Note A) | aaa: 
(See Note B) PHL ! lo—— t, —el I 
s VOH 
90% 
= | | 
OUTPUT | | 
| l 
1 { f = — — Visat) 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zo, ~ 50 92. For testing Voy (after switching), 
ty = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle < 1%. 
B. C1 includes probe and jig capacitance. 


FIGURE 5—SWITCHING TIMES 


<10 ns —}o—_# <10 ns ——_el 


eer INPUT 
FROM OUTPUT 
UNDER TEST OUTPUT 
Cy = 25 pF R, = 1002 
(See Note B) 
= OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Z5y44 ~ 50 2, duty cycle < 1%. 
B. C, inciudes probe and jig capacitance. 


FIGURE 6—SWITCHING TIMES 


Tl cannot assume any responsibility for any circuits shown 


or represent thot they are free from patent infringement. TEXAS INST RUM ENTS 


S INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
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SYSTEMS SERIES 55450/75450 
INTERFACE CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 7311798, SEPTEMBER 1973 


PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 


performance 
SUMMARY OF SERIES 55450B/75450B 


LOGIC OF 
DEVICE 
COMPLETE CIRCUIT 
SN55450B Positive-ANDT 
ISN55451B | __ Positive-AND | Pe 


iti P 

SN55452B | __—Positive-NAND 
P 
i P 


e 300-mA Output Current Capability 
e High-Voltage Outputs 

e No Output Latch-Up at 20 V 

e High-Speed Switching 


- J 
J 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTLor DTL Compatible Diode-Clamped 


Positive-AND | oP 
PositiveNAND | P| 

a 
[Festvenon |? | 


Inputs 
Twith output transistor base connected externally to 
e Standard Supply Voltages output of gate. 
description 


Series 55450B/75450B dual peripheral drivers are a family of versatile devices designed for use in systems that employ 
TTL or DTL logic. The 55450B/75450B family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 55450B/75450B family is equal to that of the 
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design. 
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 55450B drivers are characterized for operation over the full military temperature 
range of —55°C to 125°C; Series 75450B drivers are characterized for operation from O°C to 70°C. 


The SN55450B and SN75450B are unique general-purpose devices each featuring two standard Series 54/74 TTL gates 
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the 
flexibility of tailoring the circuit to the application. 


The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B are dual 
peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates 
internally connected to the bases of the n-p-n output transistors. 
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This data sheet replaces the Series 75450 data sheet, DL-S 7111444, dated March 1971 


TENTATIVE DATA SHEET 
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5-42 on a new product. Texas Instruments reserves 
the right to change specifications for this 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN55451B 
SN55452B 


SN75451B 
SN75452B 


SN55450B SN754508 
SN55453B SN75453B8 
| SN55454B SN75454B 
Supply voltage, Vcc (see Note 1) 


Input voltage 


5. 
interemitter voltage (see Note 2) 5. 


Vcc-to-substrate voltage 3 


5 
5 
5 
Collector-to-substrate voltage 35 
5 
0 
0 


Collector-base voltage 3 
0 


Collector-emitter voltage (see Note 3) 


Emitter-base voltage 


Output voltage (see Note 4) 


OQ 
on 


on 
or 


Collector current (see Note 5) 30 


Output current (see Note 5) 


Continuous total dissipation at (or below) ga 
25°C free-air temperature (see Note 6) 


jee) 
o>} 
o 


-55to 125! Oto 70 0 to 70 
Storage temperature range —65 to 150 |—65 to 150 |—65 to 150 | -65 to 150 


Lead temperature 1/16 inch from case 
Saas J, JB or JP package| 300 3 300 
for 60 seconds 
Lead temperature 1/16 inch from case 
N or P package 260 2 
for 10 seconds 


1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Rgf) is equal to or less than 500 22. 
4 

5 


Operating free-air temperature range —-55 to 125 


7 
5.5 
5.5 

30 
300 
800 
300 
260 


7 
5.5 
35 
35 
35 
30 
5 
300 
800 
00 
60 


NO 
fe?) 
fo) 

° 
oO 


NOTES: 


. This is the maximum voltage which should be applied to any output when it is in the off state. 

. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 20. This rating for the L package 

requires a heat sink that provides a thermal resistance from case to free-air, Ryca, of not more than 95°C/W. 


= 


recommended operating conditions (see Note 7) 


70 [76] 


NOTE 7: For the SN55450B and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPE SN55450 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


schematic 
JOR JB 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vec 

SUB 
positive logic: Y = AG (gate only) 

C = AG (gate and transistor) 

GNO 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER 


Vy Input clamp voltage Vcc =4.5V =—12mA 


M 
ae 
Lh a ne 
Vv =45V Vit = 0.8 V, 
VoH_ High-level output voltage | oe BAe He 24 33 
OH = Me 
Vv =4.5V, Vip =2YV, 
OL = tom 
[11 paccurent at maximum inputvorage FEE 4 
| nput current at maximum input voltage 
input G 
iH High-level input current mea a Vcc = 5.5 V, V,=2.4V 3 wa 
input G | 80 
he Le | oe 


Vec=5.5V, V)=5.5V 


Low-level input current | input A_| 3 Vec = 5.5V, V,;=0.4V 


log  Short-circuit output current? | 5 | Vcc =5.5V, }-18 85 | mA | 
ICCH Supply current, outputs high pe Vcc =5.5V, V;=0 


IcCL Supply current, outputs low Vcc = 5.5 V, V,)=5V 


T All typical values at Voc =5 V, Ta = 25°C. 


ENot more than one output should be shorted at a time. 


6-44 TEXAS INSTRUMENTS 


TYPE SN55450 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


PARAMETER 


V(BR)CBO Collector-Base Breakdown Voltage 


TEST CONDITIONS 


Ic =100nA, Ie =0 
V(BR)CER Collector-Emitter Breakdown Voltage | I¢=100uA, Ree = 5002 
V(BR)EBO IE=100HA, Ic=0 


MIN TYyPt MAX |U 


z 
=| 


5e8) 
o 


Emitter-Base Breakdown Voltage 


VceE =3 V, Ic = 100 mA, 
Ta =25°C 
VceE=3V, Ic = 300 mA, 
4 30 
, ; Ta =25C 
Static Forward Current Transfer Ratio See Note 8 
VceE=3 V, ic = 100 mA, 
TaA= —55°C 
VceE=3V, Ic = 300 mA, 
Ta =—55°C 


= 
NO 


ae 


Ip=10mA, Ic=100mA 0.85 
VBE Base-Emitter Voltage 7 c m’ | See Note 8 
lg = 30 mA, lc = 300 mA 


: . ip=10mA, I¢=100mA 
VCE (sat) Collector-Emitter Saturation Voltage See Note 8 
Ig=30mA, Ic =300mA 


TAIt typical values are at Voc = 5 V, TA = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty = 300 us, duty cycle < 2%. 


o 
a 


Sd 
00 


switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 


TEST 
PARAMETER 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX | UNIT 


vere Fropsgeton delay time, pm fe 
low-to-high-level output 12 

man Propagation delay time, 8 | me 
high-to-low-level output 


output transistors 


TEST 
PARAMETER TEST CONDITIONS? 
FIGURE 


t 
13 


MIN TYP MAX 


UNIT 


[718 [as 
[6 15 | | 


ic =200mA, —_1g(4) = 20 mA, 
IB(2) = 40 mA, VBEloff) =—-1V. 
CL =15pF, Ry, = 50 2 


ts Storage time 
tf Fall time 


£voitage and current values shown are nominal; exact values vary slightly with transistor parameters. 


TEST CONDITIONS MIN TYP MAX | UNIT 
2030 | ns | 
tTHL Transition time, high-to-low-level output [15 | 


Vs = 20V, ic = 300 mA, 
Vv High-level output volt after switchin Vco-6.5 
ee ees . Rae Tr 2OOR 


gates and transistors combined 


TEST 
PARAMETER 
FIGURE 


tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output ic = 200 mA, CL = 15PF, 


Ry, = 502 


tTLH Transition time, low-to-high-level output 


| ns _| 
| ns _| 


TEXAS INSTRUMENTS 6-45 


TYPE SN75450 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


schematic 
JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
Vcc 
SUB 
TY 1B 1c 1E GND 
positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 
GND 


Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER 


Vi High-level input voltage 


Vit Low-level input voltage 


V; Input clamp voltage Vcc =4.75V, ly=—-12mA | ee nS 


VOH_ High-level output voltage 3.3 
Vcc = 4.75 V Vv 2V 
VoL Low-level output voltage ce Ay 0.22 0.4 
lo. = 16mA 
ea 
| Input current at maximum input voltage - 
jeg. “Higeevcnnaucesnent ee Vaca. Veal ease Ol 
| 
. te 
| Low-level input current ; 3 Vcc =5.25V, V,=0.4V 


IL 
los  Short-circuit output current? Vcc = 5.25 V }-18 55 | mA 
{cct. Supply current, outputs low 


TAI typical values at Voc = 5 V, Ta = 25°C. 


TNot more than one output should be shorted at a time. 
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TEXAS INSTRUMENTS 


TYPE SN75450 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


VisnjoBo  ColectorBate Breakdown Voltoge | 1e=100uA, te-0 | 38 
ViBRICER CollectorEmitter Breakdown Voltage | Ic=100uA, Ape=S00M | 30 | 
V(BR)EBO Emitter-Base Breakdown Voltage le =100nA, Ic=0 aes ae 


<|<|< 


Vce =3 V, Ic = 100 mA, 
Ta= 25°C 


Vce =3V, ic = 300 mA, 
. _ | Ta =26°C 
hFe Static Forward Current Transfer Ratio See Note 8 
Vce =3 V, Ic = 100 mA, 5a 
Ta =O°C 


VceE =3V, Ic = 300 mA, 25 
Ta =0°C 
(p= 10mA, 1g = 100mA [085 | 
VBE Base-E mitter Voltage B c = See Note 8 Vv 
Ig=30mA, Ic =300mA 1.05 1.2 
ae i= 10mA, ic = 100m [02504 | 
VCE (sat) Collector-Emitter Saturation Voltage See Note 8 Vv 
tg=30mA, !Ic¢=300mA 0.5 0.7 


TAIl typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty = 300 us, duty cycle < 2%. 


switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 


TEST 
PARAMETER 
FIGURE 


4 Propagation delay time, 
low-to-high-level output 
fists Propagation delay time, 
high-to-low-level output 


output transistors 


TEST 
PARAMETER 
FIGURE 


tg Delay time c 
t 


CL = 15 pF, Ry = 400 2 


Ic = 200 mA, 'g(1) = 20 mA, 
Ip(2) = 40 mA, VBE (off) = —1V. 
C_ = 15 pF, Ri =502 


ts Storage time 
tf Fall time 


¥ Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 


TEST CONDITIONS MIN TYP MAX) UNIT 


20. 30 | ns | 


gates and transistors combined 


PARAMETER 


tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 
VoH_ High-level output voltage after switching Ee | 


ic ~ 200 mA, C,_ = 15pF, 
Ry_ = 502 


Vs = 20V, 
Ree = 500 2 


Ic = 300 mA, 


TEXAS INSTRUMENTS oa 


TYPE SN55451 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


JP 


logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


schematic (each driver) 


FUNCTION TABLE 


L (on state) 
L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


TY GNO 


GNO 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Lich TEST CONDITIONS 
FIGURE 


2 era 
V7 Input clamp voltage lee tBee = Vcc =4.5V l)=—12mA 


Vcc=45V. Vin=2V, 
1OH High-level output current 7 ee in 300] pA 
Vou = 30V 
Vec=4.5V, Vi, =08V, 
! es 100 mA . mk eR 
, von =45V,. ViL=08V " 
cc = 4.5V, IL=O0.8V, 05 O08 
1oL = 300 mA 


[a [vcc=55v,  v=s5v | SC | 
NH High-level input current Hh eos. | ‘ Fo 0 
'jL Low-level input current | 68) | Vcc =5.5V, Vj) =0.4V -1 -1.6 
ES : 


PARAMETER 


Vio High-level input voltage 


MIN TYPt MAX |UNIT 


< 


VoL Low-level output voltage 


Input current at maximum input voltage 


ICCH Supply current, outputs high Vcc =5.5V, Vi=5V 7 


ICCL Supply current, outputs low 


TAIt typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tPLH Propagation delay time, low-to-high-level output 


tpHL_ Propgation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


VoOH_ High-level output voltage after switching 


Io ~ 200 mA, Cy. = 15 pF, 
R_ = 502 
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TEXAS INSTRUMENTS 


| TYPE SN75451 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


P 


logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L (on state) 


L (on state) 


L (on state) 
H (off state) 


H = high level, L = low level 


positive logic: Y = AB 


schematic (each driver) 
Vcc 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 

PARAMETER MIN TYPt MAX |UNIT 
FIGURE 

? Ee 


Vi} High-level input voltage 
re ee en ea ed 


eee : 
Veco =4.75V, Vin =2V, 
uA 
VOoH = 30 V 
Vcc = 4.75 V Vit =O8V, 
CC , IL 0.25 
loL = 100 mA Vv 
Vcc =4.75V, ViL=0.8V, 05 
lot = 300 mA 


TEST CONDITIONS 


Vit Low-level input voltage 
V Input clamp voltage 


| 
19H _ = High-level output current 


VoL Low-level output voltage 


7 Input current at maximum input voltage 
eH High-level input current 
Ne Low-level input current 


ICCH Supply current, outputs high 


Vcc =5.25V, Vi=04V 


> 


5 
7 
7 
ICCL Supply current, outputs low Poe 


Tal typical values are at Vcc =5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


tPpLH Propagation delay time, low-to-high-level output 
tpHL Propgation delay time, high-to-low-level output lo ~ 200 mA, Cy = 15pF, 
tTLH Transition time, low-to-high-level output Rx, = 502 


tTTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching 


TEXAS INSTRUMENTS cai 


TYPE SN55452 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 


; uP 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


Vcc 28 


FUNCTION TABLE 


H (off state) 


H (off state) 
H (off state) 
L (on state) 


H = high level, L = !ow level 


schematic (each driver) Vcc 


GND 


Resistor values shown are nominal. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER MIN TYPt MAX | UNIT 
FIGURE 


Vi High-level input voltage Vv 


Vit Ro ee | 
tee eee 


TEST CONDITIONS 


Low-level inpux voltage 


Input clamp voitage Vcc = 4.5V, 4) =—-12mA 


Lea 
Vi 
Vcc = 4.5 V, Vit = 0.8 V, 300 
VOH = 30 V 
eee 
ae 


7 
Vcoc=45V, Vin=2V, 
ce IA 0.25 O05 
j 1oL = 100 mA 
Vene Vidz2v 
CC = 4.5V, 1H ; 05 0.8 
lo. = 300 ma 


1OH = High-level output current 


VoL Low-level output voltage 


Input current at maximum input voltage 


uA 
V7 
Vcc =5.5V, V,;=5.5V mA 
WH High-level input current yA 


Vec =5.5V, V)=2.4V 
Vcc =5.5V, V,;=0.4V 


Vcc =5.5V, V,=5V 56 «71 


3 


Wik Low-level input current 


ICCH Supply current, outputs high 
ICCL Supply current, outputs low 


TAI typical values are at Voc = 5 V, Ta = 25°C. 


a 


a 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX{| UNIT 


tpLH Propagation delay time, low-to-high-level output 26 35 [one 
tpHL Propagation delay time, high-to-low-level output Io ~ 200mA, Cy, = 15pF, a ae 


oi 


tTLH Transition time, low-to-high-level output R_ = 502 | BBY 


7 12 


Vs = 20V, Io ~ 300mMA |Vs-6.5 


tTHL Transition time, high-to-low-level output 
VOH_ High-level output voltage after switching 


se TEXAS INSTRUMENTS 


TYPE SN75452 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 


P 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


Vcc 28 


FUNCTION TABLE 


H (off state) 
H (off state) 
H (off state) 
L (on state) 


H = high level, L = low level 


schematic (each driver) Vee 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER ; 
|] FIGURE 


Vi High-level input voltage 
Vit Low-level input voltage 


Input clamp voltage 


loL = 100 mA ; 7 
Vcc=4.75V, Vin=2V, 

cc 1H 05 07 
1OL = 300 mA 


iL Low-level input current 8 [Vec=525V, vWi=04V [1 16] mA | 


ICCH Supply current, outputs high Vcc =5.25V, VWy=0V 
V,;=5V 


Vcc = 8.25 V, 


ICCL Supply current, outputs low 


TAIl typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT 


tpLH Propagation delay time, low-to-high-level output 26 35 | ons | 
tpHL Propagation delay time, high-to-low-level output Io ¥ 200 mA, Cy = 15pF, 


iS) 
ol 


tTLH Transition time, low-to-high-level output Rx = 50 22 | 


7 12 


Vg=20V, Ig *300mA |Vg-6.5 


tTHL Transition time, high-to-low-level output 


< 


Vou High-level output voltage after switching 


TEXAS INSTRUMENTS ies 


TYPE SN55453 
DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic JP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L. (on state) 
H (off state) 


H (off state) 
H (off state) 


H = high level, L = low level 


positive logic: Y=A+B 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYPTt MAX /UNIT 
Vec=4.5V, Vin =2V, 
10H High-level output current a 30 V Ab 300 
OH = 
Vcc = 4.5V, Vit = 0.8 V, 
ot i. 0.25 0.5 
7 lot = 100 mA Vv 
Vcc = Vit =O0.8V, 
Cor Os ie 05 08 
IOL = 300 mA 
I Vec=5.5V, V,=55V 1{ mA | 


liH High-level input current | 9 | Voc =5.5V, Vj =2.4V a 
ne Low-level input current Eee tl Vcc =5.5V, V;=0.4V | 1 16 | mA | 


VOL Low-level output voltage 


= 
> 


Input current at maximum input voltage 


= 


3 
> 


| 
> 


'CCH Supply current, outputs high Vcc = 5.5 V, Vij=5V | mA 


> 


ICCL Supply current, outputs low 


Tall typical values are at Vec=5V, Ta= 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tPLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level Output 


VOH High-level output voltage after switching 


Io ~200mA, Cy, = 15 pF, 


6-59 TEXAS INSTRUMENTS 


TYPE SN75453 
DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L. (on state) 
H (off state) 


H (off state) 
H (off state) 


H = high level, L = low tevel 


schematic (each driver) 


Vcc 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYPTt MAX |UNIT 


ed ena EEE: T 
; Vcc =4.75V, Vip =2V, 
VOH = 30 V 


Low-level input voltage 
Input clamp voltage 


loL = 100 mA Vv 
Voc =4.75V, Vit =0.8V, 
lo_ = 300 mA 


Ee are 
ly, Low-level input current | 8 | Vcc =5.25V, Vy =0.4V | 1 = 1.6 | mA | 


'CCH Supply current, outputs high Voc =5.25V, V,;=5V 8 11 
Vcc =5.25V, Vy,=0 54 ~=—s«68 p mA | 


1oH High-level output current 


VoL Low-level output voltage 7 


2 
Veco =4.75V, Iy=-12mA 
Voc=475V, Vi, =O08V, 
ce IL 0.25 04 
05 07 


Input current at maximum input voltage Voc =5.25V, Vy=5.5V 


S| 
> 


tH High-level input current 


3/% 
> 


ICCL Supply current, outputs low 


Tall typical values are at Vcc = 5 V, Ta= 25°C. 


switching characteristics, Vcc =5 V, TA = 25°C 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 


tPpLH Propagation delay time, low-to-high-level output 18 25 | ons | 
tpH, Propagation delay time, high-to-low-level output lo =~ 200mA, Cy = 15 pF, 16 25 | ons 


trLH Transition time, low-to-high-level output Ri= 50 2 fF BC 


Vs = 20V, Io ~300mA_ |Vs-6.5 


tTHL Transition time, high-to-low-level output 
VOH_ High-level output voltage after switching 


TEXAS INSTRUMENTS 


6-53 


TYPE SN55454 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic JP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


H (off state) 


L (on state) 
L (on state) 
L (on state) 


H = high level, L = low level 


schematic (each driver) 


Y 
| ca * <5 
Ti ea GND 


Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPt MAX! UNIT 
FIGURE 


v\ Input clamp voltage | 8 Vcc = 4.5V, )} = —12 mA —1.5 
Vv =4.5V, Vit = 0.8 V, 
OH = 
V =4.5V, Vip =2V, 
ig “ 0.25 05 
lol = 100 mA 
Vot Low-level output voltage Voc =45V Viu2oU V 
Or ee its 05 08 
lo, = 300 mA 


ears 9] 
oe 


< 


< 


NW 
NH High-level input current 


Input current at maximum input voltage 


rvec=55V,_vizoav [1-16 [ ma 


Ne Low-level input current 


ICCH Supply current, outputs high 


Vcc =5.5V, V,=5V 


ICCL Supply current, outputs low. 


TAH typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER 


tp_H Propagation delay time, low-to-high-level output 


tpx_ Propagation delay time, high-to-low-level output 

tTLH Transition time, low-to-high-level output 

tTHL Transition time, high-to-low-level output 

[Von High-level output voltage after switching _———«d|_18 


lo ~ 200mA, CL = 15 pF, 
Ry = 902 


fey TEXAS INSTRUMENTS 


TYPE SN75454 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic p 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 2B 


H (off state) 


L (on state) 
L (on state) 
L (on state) 


H = high level, L = low level 


schematic (each driver) 


Vec 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vi High-level input voltage 
Vit Low-level input voltage 


Vi Input clamp voltage Vcc = 4.75 V 1} = —12 mA 


VOH = 30 V 
Vcc =4.75V, Vip =2V, 
Vcc =4.75V, Vip =2V, 


1IoL = 300 mA 
Wn Input current at maximum input voltage Vcc = 5.25 V, = 


VoL Low-level output voltage 


WH High-level input current Vcc =5.25V, Vy, =2. 
Ne Low-level input current Vcc =5.25V, V,=90. 
'CCH Supply current, outputs high Vcc = 5.25 V, 
ICCL Supply current, outputs law Vcc =5.25V, 


TAI typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT 


tp_H Propagation delay time, low-to-high-level output 27 35 | ons | 
tpH_ Propagation delay time, high-to-low-level output Io ~ 200mA, CL = 15 PF, 24 35 | ons | 


tTLH Transition time, low-to-high-level output Ri = 502 f ae 
Vs = 20V, Io ~ 300MA_ | Vs—6.5 mV 


tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching 


TEXAS INSTRUMENTS 


6-55 


SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


cc 


Both inputs are tested simultaneously. 


FIGURE 1-Vigg Vor 


Ne 
OPEN 


Each input is tested separately. 


FIGURE 3-Vj, HL 


SUB 


Each gate is tested separately. 
FIGURE S—los 


cc 


Vie 
VOH 
Each input is tested separately. 
FIGURE 2-Vi,. VoH 
Voc 
Vi 
OPEN 


Each input is tested ‘separately. 


FIGURE 4—1), yyy 


Voc 
cen] Peet 


OPEN 


Both gates are tested simultaneously. 


FIGURE 6—-locy: loeL 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


TEXAS INSTRUMENTS 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


d-c test circuitst (continued) 
TEST TABLE 
OUTPUT 
APPLY| MEASURE 


OH 


Vcc 


CIRCUIT 
UNDER 


TEST 


NOTE: Each input is tested separately. 


FIGURE 7—Vin, Vit. on. VOL 


Vcc 


4.5V SEE 
Vcc 
NOTES CIRCUIT 
= He UNDER OPEN 
V\ Vy 
a 
CIRCUIT Y 
UNDER OPEN 
ty | TEST 
Vy 
- % ~ Each input is tested separately. 
NOTES: A. Each input is tested separately. 
B. When testing SN55453B, SN75453B, SN55454B, and 
SN75454B, input not under test is grounded. For al 
other circuits, it is at 4.5 V. 
FIGURE 8-Vj, Ne FIGURE 9—ty, WH 
4 
Both gates are tested simultaneously. Both gates are tested simultaneously. 
FIGURE 11—I¢cH, tcc, FOR OR, NOR CIRCUITS 


FIGURE 10—IccH, IccL FOR AND, NAND CIRCUITS 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TEXAS INSTRUMENTS 


SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


INPUT 2.4V Vcc OUTPUT 5V 


RL = 400 2 


PULSE 
GENERATOR 
(See Note A) 


(See Note C) 


Cy = 15 pF 
(See Note B) 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 50 . 
B. C;, include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 12—PROPAGATION DELAY TIMES, EACH GATE (SN55450 and SN75450 ONLY) 


a A OES I a TD 


meg TEXAS INSTRUMENTS 


SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


INPUT -1V 10 V 


OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


0.1 uF C, = 15 pF 


(See Note B) 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zour © 502. 
B. C, includes probe and jig capacitance. 


FIGURE 13—SWITCHING TIMES, EACH TRANSISTOR (SN55450 AND SN75450 ONLY) 


ee 


TEXAS INSTRUMENTS nr 


SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 
INPUT 2.4V 10 V 


OUTPUT 
PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 
TEST 
(See Note B) 


Cy = 15 pF 
(See Note C) 


TEST CIRCUIT 


INPUT 
‘450B 
‘451B 
‘453B 


INPUT 
"4528 
’454B 


OUTPUT 


be—el—tTHe le—e— tTLH 


VOLTAGE WAVEFORMS . 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 2 
B. When testing SN55450 or SN75450 , connect output Y to transistor base and ground the substrate terminal. 


Cc. Cy, inciudes probe and jig capacitance. 
FIGURE 14—SWITCHING TIMES OF COMPLETE DRIVERS 
casas 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vs = 20 V 


OUTPUT 


PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER 

TEST CL = 15 pF 

(See Note B) (See Note C) 


‘ IsuB 
ae | 
| | 
0.4 V = + = —7 
TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou = 50 8. 
B. When testing SN554508 or SN754508B, connect output Y to transistor base with a 500-22 resistor from there to ground, 


and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 15—LATCH-UP TEST OF COMPLETE DRIVERS 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


TYPICAL CHARACTERISTICS 


SN55450 , SN75450 SN55450 , SN75450 
TTL GATE TRANSISTOR 
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO 
vs vs 
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT 


100 


peda a 
a | 


=5V 
=0.8V 


ae 
Vit 


Ta = 25°C 
a: Figure 2 


60 


Vou High-Level Output Voltage—V 
he_e—Static Forward Current Transfer Ratio 
ra 


40 
30 
20 
10 
?) 
0 -5 -10 —15 -—20 —25 -30 -—35 —40 10 20 40 70 100 200 400 
| OH High-Level Output Current—mA | c Collector Current—mA 
FIGURE 16 FIGURE 17 


SN55450 , SN75450. 


TRANSISTOR TRANSISTOR 
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 
vs 
COLLECTOR CURRENT COLLECTOR CURRENT 


VBE —Base-E mitter Voltage—V 


VCE (sat) ~COllector-E mitter Saturation Voltage—V 


La 
Ae he 
CUE ales clad 
Pei oe as 
400 


10 20 40 70 100 200 10 20 40 70 100 
| c Collector Current—mA J Collector Current—mA 
FIGURE 18 FIGURE 19 


NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%, 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


THERMAL INFORMATION 
DISSIPATION DERATING CURVE 


a SERIES 55 || 


MAX Ta 


NN 
CISC 
TaN NT 
CCCI 
a SANT 


NOTE 9: This rating for the L package requires a heat sink 
that provides a thermal resistance from case to 
free-air, Raca, Of not more than 95°CW. 


~ 


DERATE FROM f7 NOG 

6.4mW/°C 25°C aN 
JP 6.6mW/°C 29°C 
Pp 8.0 mw/°C 50°C 


J,JB,N 10.4 mW/"C 73°C 


Maximum Continuous Dissipation—mW 
wn 
ro) 
Oo 


20 30 40 50 60 70 80 90 100110120 130 
TA—Free-Air Temperature—°C 


FIGURE 20 
TYPICAL APPLICATION DATA 


Y=G+1A+2A+1A‘2A : 
FIGURE 21-—GATED COMPARATOR FIGURE 22-—500-mA SINK 


O OUT-OF PHASE OUTPUT 


O INPHASE OUTPUT 


O-V2 


STROBE © THIS SIDE CAN PERFORM =, 
THE SAME OR ANOTHER FUNCTION 


FIGURE 23—FLOATING SWITCH 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


TYPICAL APPLICATION DATA 


5V 


O OUTPUT Q 


SOURCE 
CONTROL 


1/2 T1D131/TiD133 


| SOURCE 
CURRENT 
STROBE O 


SINK 


CONTROL ~ TO MEMORY: DRIVE LINES 


Source and sink controls are activated by high-level input voltages (Vip, 2 2V). 


FIGURE 25—CORE MEMORY DRIVER 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


TYPICAL APPLICATION DATA 


—10 V OR NEGATIVE —10 V OR NEGATIVE 
+6V SUPPLY OF MOG CIRCUIT +8V SUPPLY OF MOE CIRCUIT 
© © O e 


© OUTPUT “A” 
O OUTPUT “A” INPUT “AO 
INPUT “AO 


STROBE STROBE O 
INPUT 'B” O OUTPUT ‘B” INPUT BO 
O OUTPUT “B” 
IN7600 4.72 
FIGURE 2€—DUAL TTL-TO-MOS DRIVER 
Sv 
O LINE 1 
TWISTED INPUT “A” © 
PAIR STROBE © 
LINE 
INPUT “B” © 
INPUT 
FROM O O LINE 2 
TTL 1 
Termination is made at the receiving end as follows: t Optional keep-alive resistors maintain off-state lamp 
Line 1 is terminated to ground through Z,/2; current at ~ 10% to reduce surge current. 
Line 2 is terminated to +5 volts through Z,/2; 
where Z, is the line impedence. 
FIGURE 28—BALANCED LINE DRIVER FIGURE 29—DUAL LAMP OR RELAY DRIVER 


COMPLEMENTARY OUTPUTS FOR: 
GO/NO-GO INDICATORS 
MOS CLOCK DRIVERS 
BIPOLAR RELAYS 


FIGURE 30 -COMPLEMENTARY DRIVER FIGURE 31—TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR 
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SERIES 55450/75450 
DUAL PERIPHERAL DRIVERS 


TYPICAL APPLICATION DATA (Continued) 


TThe two input resistors must be adjusted for the level of MOS input. 


FIGURE 32—MOS NEGATIVE-LOGIC-LEVEL DETECTOR 


SIGNALS FROM 
PEAK DETECTORS 


FIGURE 33—LOGIC SIGNAL COMPARATOR 


H 
OUTPUT | | | | | | 
L 


Low output occurs only when 
inputs are low simultaneously, 


Tif inputs are unused, they should be connected to +5 V through a 1 kQ2 resistor. 


FIGURE 34—!IN-PHASE DETECTOR 


5V 
Y)*AB 
Y1=A+B 
INPUT “A” 
Y¥2= V1, C=(A+B)C 
INPUT “8” oO - ro 
Y2"=¥1+C=#=AB+C 
INPUT “CC” 


FIGURE 35—MULTIFUNCTION LOGIC-SIGNAL COMPARATOR 
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FROM ALARM 
TRANSOUCERS 


FROM ALARM 
TRANSDUCERS 


FIGURE 36—ALARM DETECTOR 


T1 cannot assume any responsibility for any circuits shown 
or represent thot they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSS 


SYSTEMS SERIES 55460/75460 
INTERFACE CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 7312055, SEPTEMBER 1973 


PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 
performance 


me SUMMARY OF SERIES 55460/75460 
e 300-mA Output Current Capability us 


e High-Voltage Outputs 


e No Output Latch-Up at 30 V 


e Medium-Speed Switching 
ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL or DTL Compatible Diode-Clamped 
Inputs 


TWith output transistor base connected externally to 


e Standard Supply Voltages 


Output of gate 


description 


Series 55460/75460 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B peripheral 
drivers, but are designed for use in systems that require higher breakdown voltages than Series 55450B/754508 can 
provide at the expense of slightly slower switching speeds. Typical applications include logic buffers, power drivers, 
relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are characterized for 
operation over the full military temperature range of —55°C to 125°C; Series 75460 drivers are characterized for 
operation from 0°C to 70°C. 


The SN55460 and SN75460 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally 
connected to the bases of the n-p-n output transistors. 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions . . . . . .... es 6-68 

Definitive Specifications 
Type SN55460 . 2 7 6 ww we 6-69 
Type SN75460 2 2 ww we ee ee 6-71 
Ty peSNOGAGT: os. ce cs SD Sodio hs es ee I 6-73 
Type SN75461 2. 6 ww ww te eh tw th et ee he es 6-74 
Type SNB5462 ke es ee ew we a Fh Se ees .. . . 675 
Type SN75462 . . . . 2. e+ ee we ee Tartar Tee ae. Let aeo ad! Tal ea ob las % 6-76 
Type SN5S4G3 0 6 wk ee 6-77 
Type SN75463 2. 1 ww ww ee 6-78 
Type SN55464. 2... 2 7 ee eG tn Nee FRE 6-79 
Type SN75464 2. 6 1 6 ee te tt ee tt et 6-80 
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Switching Time Test Circuits and Voltage Waveforms . . . . - . .- » . . + + ss - 
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TENTATIVE DATA SHEET 
This document provides tentative information TEXAS IN ST RU MENTS 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN55461 SN75461 
SN55462 SN75462 
SN75460 
SN55463 SN75463 
SN55464 SN75464 


7 
5.5 
5.5 


Supply voltage, Vcc (see Note 1) 


Input voltage 5 


Interemitter voltage (see Note 2) 


on 
on 


Vcc-to-substrate voltage 
Collector-to-substrate voltage 
Collector-base voltage 


Collector-emitter voltage (see Note 3) 


2 


7 

5.5 

5.5 

40 

Collector-emitter voltage (see Note 4) 25 
5 


Emitter-base voltage 
Output voitage (see Note 5) 
Collector current (see Note 6) 


8 


7 
5 
5 
5 
0 


30 
Output current (see Note 6) 
Continuous total dissipation at (or below) 


35 
300 
800 


800 


25°C free-air temperature (see Note 7) 


Operating free-air temperature range 


(ie See eae 


—55 to 125| —55 to 125 0 to 70 
—65 to 150| —65 to 150 |—65 to 150 |—65 to 150 


fa) 


Storage temperature range 


Lead temperature 1/16 inch from case 7 
J, JB, JP, or L package 300 300 300 300 Cc 
for 60 seconds 
Lead temperature 1/16 inch from case : 
eee N or P package 260 260 260 260 °C 
for 10 seconds 


NOTES: 1. Voltage values are with respect to network ground termina! unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. This value applies when the base-emitter resistance (Rg) is equal to or less than 500 22. 
4. This value applies between 0 and 10 mA collector current when the base-emitter diode is open-circuited. 
5. This is the maximum voltage which should be applied to any output when it is in the off state. 
6. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 
7. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 16. This rating for the L package 


requires a heat sink that provides a thermal resistance from case to free-air, Roca, of not more than 95 °C/W. 


recommended operating conditions (see Note 8) 


MIN NOM MAR 


NOTE 8: For the SN55450B and SN75450B only, the substrate (pin8) must always be at the most-negative device voltage for proper 
Operation. 


a TE eee 
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TYPE SN55460 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


schematic 


JOR JB 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TyPt MAX 
FIGURE 


Vin High-level input voltage 
3 Vcc =4.5V, ly = —12 mA -1.2 -—1.5 


Vcc = Vit = 08 V, 
VOH_ High-level output voltage 2 cc = 4.5 V, IL 
1IOH = —400 pA 
Vcc = 4.5V, ViH =2YV, : 
lot = 16mA 
2 


TTL gates 


UNIT 


Vy Input clamp voltage 


VoL Low-level output voltage 


ie 


Vv 
A 


2.4 3.3 
0.25 0. 
sushi. reso “eater 


o 
| 
ike 


aoa 
! input current at maximum input voltage - m 


er 
> 


| 
NH High-level input current ; Vec=5.5V, V,=24V 
input A 
14, Low-level input current 3 Vcc =5.5V, V,;=0.4V 
inpu 


los  Short-circuit output current? 5 Vec =5.5V, —18 
ICCH Supply current, outputs high Vcc =5.5V, V,;=90 : 


IcCL Supply current, outputs low Vcc = 5.5 V, Vp=5V 


A 


| 
ry) 
o 


—55 


7 


N 

fee] 
= 
=| > 


t All typical values at Vcc = 5 V, Ta = 25 C. 


£Not more than one output should be shorted at a time. 
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TYPE SN55460 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


[ Wiericen ColeciorEmiter Breakdown Vottage | 1c =100uA, Age=600% pao 


VceE =3V, ic = 100 mA, 
Ta = 25°C 

VcE=3V, It¢=300mA, 
Ta = 25°C 

VcE=3V, Ic = 100 mA, 
Ta = —55°C 

Vce=3V, Ic = 300 mA, 
Ta = —55°C 


+ 


U 


N 
1o2) 


1) 


—_—b | od 
Dl 


See Note 9 


Static Forward Current Transfer Ratio 


: Igp=10mA, Itc =100mMA 0.85 
VBE Base-Emitter Voltage See Note 9 
Ip=30mA, Itc =300mA 1 
VCE(sat) Collector-Emitter Saturation Voltage 


Igp=10mA, Ic =100mA 0.25 0.5 
See Note 9 
Ip =30mA, Itc =300mA 0.45 08 
TAI typical values are at Voc = 5 V, Ta = 25°C. 


NOTE 9: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


re 


switching characteristics, Vcc = 5 V, Ta = 25°C 
TTL gates 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE ; 
Propagation delay time, 
tPLH ; 22 
low-to-high-level output 
12 Cy = 15 pF, R~_ = 400 2 
high-to-low-tevel output pone 


Propagation delay time, 
tPHL 


output transistors 


TEST 
PARAMETER 
FIGURE 


TEST CONDITIONS+ 


Delay time 
ae oe Ic= 200A, tax) = 20 ma 
13{2)=~40™A, VeE(ott) -—1V, 
a CL=15eF, AL =80.8 


t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 


gates and transistors combined 


PARAMETER MIN TYP MAX] UNIT 
3 


tPpLH Propagation delay time, low-to-high-level output | 455 | ns | 


tpHL Propagation delay time, high-to-low-level output Ic ~ 200 mA, C, = 15pF, 


5 
tTLH Transition time, low-to-high-level output R_=502 
10 


Vs =30V Ic = 300 mA, 
VOH_ High-level output voltage after switching R - on 7 : is Vs—10 
B = 


TTHL Transition time, high-to-low-level output 


eh TEXAS INSTRUMENTS 


TYPE SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


schematic 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 


1Y 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER 


ViH High-level input voltage 


Vit Low-level input voltage 


V\ Input clamp voltage Vcc =4.75V, ly=—-12mA —1.2 -1.5 


. Vec=4.75V, Vip =08V, 
VOH_ High-level output voltage 2 2.4 3.3 Vv 
1OH = —400 pA 
v Low-level output volt BGG tee. IDE: 0.25 04] V 
ow-leve! ou oltage : ; 
OL v put voltag lo. = 16 mA 


Input current at maximum input voltage 


High-level input current 


NH 


lie Low-level input current 


log  Short-circuit output current? Vcc = 5.25 V -18 -—35 -—55 
ICCH Supply current, outputs high Vcc =5.25V, Vy=0 


'cCL Supply current, outputs low 


t All typical values at Voc = 5 V, Ta = 25°C. 


V;=5V 


£Not more than one output should be shorted at a time. 
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TYPE SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


[ranaweten Fs conorions Juin 


VceE=3V, Ic=100mA, 

Ta = 25°C 

VcE=3V, I¢=300mA, 

Ta =25°C 

See Note 9 

VcE=3V, Ic = 100 mA, 

Ta =0°C 

VceE=3V, tc =300mA, 

Ta =O0O°C 


; ig=10mA, Ic =100mA 
VBE Base-Emitter Voltage See Note 9 
Ig=30mA, !¢=300mA 
: Ip=10mA, Ic =100mA 0.25 0. 
VCE(sat) _ Collector-Emitter Saturation Voltage See Note 9 
Ig =30mA, !¢=300mA 0.45 0.7 


TAII typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 9: These parameters must be measured using pulse techniques. tw = 300 us, duty cycle < 2%. 


Vv 


1°) 


Static Forward Current Transfer Ratio 


= 
NO 


25 
30 
20 
25 
0.85 
1 


Be 


switching characteristics, Vcc = 5 V, Ta = 25°C 
TTL gates 


PARAMETER TEST TEST CONDITIONS 
FIGURE 


Propagation delay time, 


MIN TYP MAX | UNIT 


tPLH 22 


low-to-high-level output 


Propagation delay time, 


PHL 


high-to-low-level output 


output transistors 


TEST 
PARAMETER TEST CONDITIONS# 
FIGURE 


Ic = 200 mA, 1B(1) = 20 mA, 
13 


MIN TYP MAX | UNIT 


ce 
a ee 
ee eee 


ae ee ee 


| =—40mA, V =-1V, 
ee ia A al 
pte alltime ee ee 


t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 


gates and transistors combined 


TEST 
PARAMETER er TEST CONDITIONS MIN TYP MAX | UNIT 


tpLH Propagation delay time, low-to-high-level output | 45S 
tpHL_ Propagation delay time, high-to-low-level output Ic ~ 200 mA, CL, = 15pF, 
tTLH Transition time, low-to-high-level output R_ = 502 


tTHL Transition time, high-to-low-level output 


VoH_ High-level output voltage after switching 
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TYPE SN55461 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


L JP 


logic PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L (on state) 
L (on state) 


PIN 4 ISIN 
ELECTRICAL 
CONTACT 


L (on state) 
H (off state) 


WITH THE CASE 


H = high level, L = low level 


1A 1B lv GNO 


positive logic: Y = AB 
schematic (each driver) 
Vcc 


GND 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vinh High-level input voltage 
Vit Low-level input voltage 
Vv Input clamp voltage 


| 
1oH = High-level output current 


V = 45V Viv = 0.8 V, 
ce tL 0.15 05 
Vv L level output voltage lou = 1m 
OL Low-level ou 
V =45V, Vip = 0.8 V, 
ce IL 0.36 08 
loy = 300 mA 
Vec=5.5V, VWy)=5.5V 


Vcc = 5.5V, V,=2.4V 


tee Low-level input current | 68] Voc = 5.5 V, Vv, =0.4V 


1 Input current at maximum input voltage 
NH High-level input current 


ICCH Supply current, outputs high 
Vcc =5.5V, V,=0 


lcci Supply current, outputs low 


T Alt typical values are at Veco =5V,Ta= 28°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


tpLH Propagation delay time, low-to-high-level output 


tpHy Propgation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


VoOH_ High-level output voltage after switching 


lo ~ 200 mA, C, = 15 PF, 
R,_ = 502 
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TYPE SN75461 
DUAL PERIPHERAL POSITIVE-AND DRIVER 


L P 


logic PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


schematic (each driver) 


FUNCTION TABLE 


L (on state) 


PIN 4 IS IN 
ELECTRICAL 
CONTACT 
WITH THE CASE 


L (on state) 


L (on state) 
H (off state) 


H = high level, L = tow level 


positive logic: Y = AB 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


UNIT 


1 


Vv 


Vas 0.8 V, 
Voc Low-level output voltage 


V V, 
iL = 0.8 0.36 


in Input current at maximum input voltage 
tH High-level input current 

Nee Low-level input current 

ICCH Supply current, outputs high 

ICCL Supply current, outputs low 


TAI typical values are at Veco =5V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tpLH Propagation delay time, low-to-high-level output 


| tPpHL Propgation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
trHL Transition time, high-to-low-level output 


VoOH_ High-level output voltage after switching 


lo ~ 200mA, Cy = 15pF, 
Ry, = 502 
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TYPE SN55462 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 


: L JP 
logic PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


PIN 4 ISIN 
ELECTRICAL 
CONTACT 


H (off state) 


H (off state) 
H (off state) 
L (on state) 


WITH THE CASE 


H = high level, L = low level 


positive logic: Y = AB 


schematic (each driver) ce 


VQ 500 22 


i 
A 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 


Vcc = 4. Vit = O8V, 
cc = 4.5V, iL 300| ya 
VOH = 35 V, 
Vcc =4.5V, Vip =2V, 
1oL = 100 mA 
0.35 0.8 


Voc = 4.5V, Vin =2V, 
lot = 300 mA 


4 


TEST 
FIGURE 


< 


Vit Low-level input voltage 


< 


Vy Input clamp voltage 


< 


10H High-level output current 


VoL Low-level output voltage 


I 
WH High-level input current 


Input current at maximum input voltage 


1). Low-level input current Vcc = 5.5V, V,=0.4V 
ICCH Supply current, outputs high Vcc = 5.5V, Vy =OV 13 17 | mA | 
'CCL Supply current, outputs low Vcc = 5.5V, V)=5V ; | mA | 


‘AI typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
FIGURE 


tpLH Propagation delay time, low-to-high-level output | 50S | ons 
tPpHL_ Propagation delay time, high-to-low-level output lo = 200 mA, Cy = 159F, | 4050 | sons | 
12/25 | ns | 


tTLH Transition time, low-to-high-level output 


Vg=30V, 19 ~300mA |Vg—10 


R_ =502 


tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching 
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TYPE SN75462 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 


L P 


logic PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


schematic (each driver) 


FUNCTION TABLE 


PIN 4!IS IN 
ELECTRICAL 
CONTACT 
WITH THE CASE 


H (off state) 
H (off state) 
H (off state) 
L (on state) 


H = high level, L = low level 1Yv 


positive logic: Y = AB 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


UNIT 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


Vi High-level input voltage 


< 


< 


Vit Low-level input voltage 7 


MIN TyPt MAX 


< 


Vv; Input clamp voltage Vcc =4.75V, I)=—-12mA —1,2 -—1.5 


y High-level output t 7 Vcc =4.75V, Vi_=08V, ‘ 
5 o en 
OH Ig eve utput curr ee s a - : 
loL = 100 mA 
; OL m ; 
7 


Vv Low-level output voltage 
OL . 7 Voc =4.75V, Vin=2V, 


lot = 300 mA 


Ny Input current at maximum input voltage Vcc = 5.26 V, V,;=55V iene i | 


‘~ 
> 


A 


liz ~~ High-level input current Veco =5.25V, Vy=2.4V 


11, Low-level input current | 8 | Vcc =5.25V, V,=04V 


E 


ICCH Supply current, outputs high 
ICCL Supply current, outputs low 


Vcc = 5.25 V, 


Tat typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output lo = 200mA, Cy = 15PF, 


R_ = 502 


tTLH Transition time, low-to-high-level output 


trHL Transition time, high-to-low-level output 
VoOH High-level output voltage after switching 
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TEXAS INSTRUMENTS 


TYPE SN55463 
DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic L JP 
PLUG-IN PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L (on state) PIN 4IS IN 


ELECTRICAL 
CONTACT 
WITH THE CASE 


H (off state) 
H (off state) 
H (off state) 


H = high tevel, L = low level 


1A 18 1¥  GNO 


positive logic: Y=A+B 


schematic (each driver) 


GNO 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPT MAX 
FIGURE 


Vit Low-level input voltage 7 


VoL Low-level output voltage 


| Input current at maximum input voltage 


Vec=5.5V, W)=55V 


Vec = 5.5V, V,;=0.4V 


Ne Low-level input current 


Tall typical values are at Vec=5V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching 


TEXAS INSTRUMENTS 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


UNIT 


Vy Input clamp voltage 8 Vcc = 4.5V, 1) =—-12mA —1.2 -15 


0.18 05 
i Vec=45V, Vi=08V _ 
ee Meccan 0.39 08 
lo_ = 300 mA 


E 


3 
> 


NH High-level input current | 9 Vcc = 5.5 V, Vip =2.4V Fo 0TH | 


y Lvec=88Vv, ViesV [8 i [ma 
Vec=5.5V, V,=0 63 76 | mA | 
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TYPE SN75463 
DUAL PERIPHERAL POSITIVE-OR DRIVER 


L P 


logic 
PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 


L (on state) 
H (off state) 


PIN 4IS IN 
ELECTRICAL 
CONTACT 
WITH THE CASE 


H (off state) 
H (off state) 


H = high tevel, L = lJow level 
1A 1B-——SO1Y-—s GND 


positive logic: Y=A+B8B 


schematic (each driver) 


Vcc 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPTt MAX |UNIT 
FIGURE 
2 


Vii. Low-level input voltage gee ee a Oe 
Ee Evel 


Vy Input clamp voitage 


pe ee 
' High-level output t j Vcc =4.75V, Vin =2V, A 
OH igh-level output curren Von = 36 ; , 


Vcc =4.75V, Vy =08V 
cc , HL 8V, 0.18 04 
7 1oL = 100 mA c 
Vcc =4.75V, Vit =0.8V, 
ce ie 0.39 07 
lot = 300mA 


Ij, Low-level input current | 68 | Vcc =5.25V, Vi=04V 


VOL Low-level output voltage 


Veo=52V,vi=sV_ | ®t] ma | 
Vcc =5.25V, Vy=0 63 76 


TAH typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25 C 


TEST CONDITIONS MIN TYP MAX|UNIT 


tpLH Propagation delay time, l!ow-to-high-level output 


tpH_ Propagation delay time, high-to-low-level output 

tTLH ° Transition time, low-to-high-level output 

tTHL Transition time, high-to-low-level output 

[You Hichevel outputvoltage afer switching | 18 


lo = 200 mA, Cy = 15pF, 
R= 502 


8 
10 


Vs = 30 V, Io ~ 300mA_ | Vs—10 
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TYPE SN55464 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic L JP 
PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 
28 


FUNCTION TABLE Vec 2A 
H (off state) 


L (on state) 


PIN 41S IN 
ELECTRICAL 
CONTACT 
WITH THE CASE 


L (on state) 


L (on state) 


H = high level, L = tow level 


schematic (each driver) 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air .emperature range (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
FIGURE 


< 


Vit Low-level input voltage 


V\ Input clamp voltage Vcc =4.5V, 1) =—-12mA —1.2 -1.5 


ieee 
; lo, = 100 mA 
Vcc = 4.5V, ViH =2V, 


iH High-level input current | 69) | Vec=55V,  Vy=24V | 
We Low-level input current | 8 | Vcc = 5.5V, V,;=0.4V 


VoL Low-level output voltage 


(=) 


0.8 


Input current at maximum input voltage 


1CCH Supply current, outputs high Vcc = 5.5 V, Vy=OV 
Vcc = 5.5V, V,=5V 


ICCL Supply current, outputs low 72 


o 
wn 


©. 
oO d 


TAI typical values are at Veco =5V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


TEST CONDITIONS MIN TYP MAX | UNIT 


tpLH Propagation delay time, low-to-high-level output 50 65 io 
tpHL Propagation delay time, high-to-low-leve! output Iq =~ 200mA, C_ = 15 pF, 40 50 
tTLH Transition time, low-to-high-level output Ry = 502 12 20 


[45 | Vs=30V, 19 ~300mA | V5—10 


tTHL Transition time, high-to-low-level output 


< 


VOH High-level output voltage after switching 


FEXAS INSTRUMENTS 
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TYPE SN75464 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic L P 


PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 


H (off state) 
L (on state) 


PIN 4IS IN 


L (on state) ELECTRICAL 


L (on state) CONTACT 


WITH THE CASE 


H = high level, L = low level 


positive logic: Y =A+B 


schematic (each driver) 


Voc 
- 
A 
Y 
8 
1ka * 500 82 
GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


idgels TEST CONDITIONS IN| TYPT MAX | UNIT 
FIGURE 


ee fens 8 
Vec=4.75V, 1)=—-12mA —1.2 -15 
Vcc =4.75V, ViL=0.8V, i 
VOH = 35 V n 


a 
od 
Vcc =4.75V, Vin=2V, 0.17 0.4 
lo = 100 mA ; 
0.7 
ee 
tne) 


Vio High-level input voltage 


< 


Vit Low-level input voltage 
Vi Input clamp voltage 


1OH High-level output current 


V Low-level I 

OL ow-level output voltage Vice = 415) Vin=2V, rae V 
loL = 300 mA 
Voo=5.25V, Vi=58V Tt mA | 


7 
7 
7 
7 
ly_. Low-level input current Vcc =5.25V, V)=0.4V eee ae 


ICCH Supply current, outputs high Vcc = 5.25 V, 
'CCL Supply current, outputs low Vcc = 5.25 V, 


t all typical values are at Vcc = 5 V, Ta = 25 C. 


1 Input current at maximum input voltage 


NH High-level input current 


switching characteristics, Vcc = 5 V, Ta = 25°C 


tpLH Propagation delay time, low-to-high-level output 


tp, Propagation delay time, high-to-low-level output 

tTLH Transition time, low-to-high-level output 

tTHL Transition time, high-to-low-level output 

[VoH High-level output voltage after switching _———=«_—t8 ‘| 


Ig ~ 200mA, Cy_= 15 PF, 
R_ = 502 


Vs =30V Io ~ 300 mA 
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TEXAS INSTRUMENTS 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


aN NE cc EE RL EO AR BER ET eT 
PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


cc 


Vly 
Vie 
GND 7 
OL VOH 
Both inputs are tested simultaneously. Each input is tested separately. 
FIGURE 1-Viy Vo- FIGURE 2-ViL- Von 
4a5V Vee Voc 
Me V\ 
Vie OPEN OPEN 
D| sua] [GND 
V\ 
Each input ts tested separately. Each input is tested separately. 
FIGURE 3—Vj, li FIGURE 4—1y, lyy 
Vec “Ee 
‘ccn] Poce 
V; OPEN 
| 
SUB GND Jos 
Both gates are tested simultaneously. 


FIGURE 6—locH: loee 


Each gate is tested separately. 


FIGURE 5-los 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


TEXAS INSTRUMENTS 6-81 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


d-c test circuitst (continued) 


TEST TABLE 


ViH CIRCUIT 
UNDER 
Vit TEST 


NOTE: Each input is tested separately. 


FIGURE 7—Vipy, Vit. lon, VOL 


Vcc 
4.5V SEE 
NOTES CIRCUIT v 
= WL UNDER OPEN 


CIRCUIT 
UNDER 
TEST 


OPEN 


iH 
tihe— < 


Each input is tested separately. 
NOTES: A. Each input is tested separately. 
B. When testing SN55463, SN75463, SN75464, 
and SN75464, input not under test is grounded. 
For all other circuits, it is at 4.5 V. 


FIGURE 8—Vj, Ih FIGURE 9-1), thy 


Both gates are tested simultaneously. Both gates are tested simultaneously 


FIGURE 10-Iccy, Icc,. FOR AND, NAND CIRCUITS FIGURE 11—IccH. IccL FOR OR, NOR CIRCUITS 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 


Eas TEXAS INSTRUMENTS 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


a 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


INPUT 2.4V ¥ 


cc OUTPUT 5V 


PULSE 
GENERATOR 
(See Note A) 


(See Note C) 


Cc. = 15 pF 
(See Note B) 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 50 2. 
B. Cy include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 12—PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLY) 


ee 


TEXAS INSTRUMENTS ae 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


SS SSS SUGGES 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


INPUT -1V 10 V 


OUTPUT 
PULSE 
GENERATOR 
(See Note A) 0.1 uF C. = 15 pF 
(See Note B) 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zout ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 13—SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONLY) 
SE SSS SSS SS 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


INPUT 2.4V 10 Vv 


OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 
TEST 
(See Note B) 


CL = 15 pF 
(See Note C) 


TEST CIRCUIT 


INPUT 
‘460 
‘461 
‘463 


INPUT 
‘462 
‘464 


OUTPUT 


be—el— trHL jo—or— tTLH 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou ~ 50 2. 
B. When testing SN55460 or SN75460, connect output Y to transistor base and ground the substrate terminal. 
C. C, inctudes probe and jig capacitance. 


FIGURE 14-—SWITCHING TIMES OF COMPLETE DRIVERS 


TEXAS INSTRUMENTS Pre 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vs =30V 


OUTPUT 


PULSE 


GENERATOR CIRCUIT 


(See Note A) UNDER 
TEST CL = 15 pF 
(See Note B) (See Note C) 


INPUT 
‘462 
‘464 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 2. 
B. When testing SN55460 or SN75460, connect output Y to transistor base with a 500-2 resistor from there to ground, and 


ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 15—LATCH-UP TEST OF COMPLETE DRIVERS 


I EN ee eee ee ee 


se TEXAS INSTRUMENTS 


SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 


THERMAL INFORMATION 


DISSIPATION DERATING CURVE 


1000 


SERIES 55 


900 


800 


700 


600 


500 


400 


Maximum Continuous Dissipation—mW 


300 


Ae DERATE ti 
6.4 mW/°C 25°C 
: 6.6 mW/°C 29°C 
8.0 mw/°C 50°C 
d; in N 10.4 mW/°C 73° [i | | | 


20 100 110 120 130 
Ta—Free-Air Temperature— oC 


200 


100 


NOTE 10: This rating for the L package requires a heat sink that provides a thermal resistance from case to free-air, Raca, of not more than 
95°C/W. 


FIGURE 16 


Tl cannot assume any responsibility for any circuits shown 


or represent that they are free from potent infringement. TEXAS INST RUM ENTS 


5 INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
RDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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Sense Amplifiers 


SENSE AMPLIFIER SELECTION GUIDE 


PACKAGE TYP 
Aida ae i. NS : FEATURES -_ = APPLICATIONS* 
65°C 10 125°C | 0°C to 70°C | SERIES55 | SERIES 75 
SN5520 SN7520 e@ Provides Memory Data Register Pars iN 
SN5521 SN7521 @ Complementary Outputs : : 
SN5522 SN7522 
@ Open-Collector Output 
SN5523 SN7523 
SN5524 SN7524 e@ Dual Channels 
General Purpose 
SN5525 SN7525 @ Independent Strobes 


@ Internally Compensated 
Reference Amplifier 
SN7526 ; 
Complete Memory Data Register 
SN7527 . . 
Effective Strobe Width of 
Less than 10 ns 
Dual Channels 
SN5528 SN7528 
SN5529 SN7529 


SN75232 
SN75233 


Large Memories 


Large Memories 


High Performance 


Test Points for Strobe Timing General Purpose 


Adjustment 
Internally Compensated 
SN55232 
SN55233 


Reference Amplifier 


General Purpose 
Dual Channels 


Open-Collector Output 


Internally Compensated 


SN55234 
SN55235 


SN75234 
SN75235 


Reference Amplifier 


SN55236 
SN55237 


SN75236 
SN75237 


High Performance, 


Military 


Internally Compensated 


SN75238 
SN75239 


SN55238 
SN55239 


Reference Amplifier 
General Purpose 


Test Points for Strobe Timing 


J, JA J,N 
J,JA J,N 
J,N 
; - 
J,JA J,N General Purpose 
Dual Channels 
Tight Threshold Specifications 
Dual Channels 
Built-In Data Register and 
SB SB 
Data Buffer 
Reference Amplifier 
Compensation Unnecessary 


Adjustments 


Quad Channel with Decode 
e A-C Coupled with D-C Restore J, JA,N J, JA,N 
1-mV Typ Threshold 


tSee Bulletin No. CA-101, Operation and Use of Series 7520N Sense Amplifiers. 


Plated-Wire or 
Thin-Film Memories 


SN55244 SN75244 


rnc 


TEXAS INSTRUMENTS 
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SYSTEMS SERIES 5520 
INTERFACE CIRCUITS SENSE AMPLIFIERS 


BULLETIN NO. DL-S 7311799, JULY 1973 


FULL MILITARY TEMPERATURE RANGE 
HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF 
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS 


performance features ease-of-design features 
e high speed and fast recovery time e choice of output circuit function 
® time and amplitude signal discrimination e TTLor DTL drive capability 
e adjustable input threshold voltage levels e standard logic supply voltages 
® narrow region of threshold voltage uncertainty e plug-in configuration ideal for flow-soldering 
; : core a techniques 
e multiple differential-input preamplifiers Ga , 
: ; i e ins on -mil grid spacings for industrial- 
e high d-c noise margin—typically one volt ee eiccuit Baca P g 
@ good fan-out capability 


description 


Series 5520 monolithic sense amplifiers are designed for use with high-speed memory systems. These sense amplifiers 
detect bipolar differential-input signals from the memory and provide the interface circuitry between the memory and 
the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible with standard 
transistor-transistor-logic (TTL) and diode-transistor-logic (DTL) circuits. 


These sense amplifiers feature multiple differential-input preamplifiers and versatile gating and output circuits, 
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design 
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits 
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are 
compatible with standard TTL and DTL digital logic circuits. 


The SN5520 and SN5521 circuits may be used to perform the functions of a flip-flop or register which responds to the 
sense and strobe input conditions. 


The SN5522 and SN5523 circuits feature a high-fan-out, single-ended, open-collector output stage. In addition, they 
may be used to expand the inputs to an SN5520 or SN5521 circuit, or to perform the wired-AND function. 


The SN5524 and SN5525 circuits provide for independent, dual-channel sensing with separate outputs. SN55234 and 
‘SN55235 are similar but have inverted outputs and internal compensation. SN55232 and SN55233 are identical to the 
SN55234 and SN55235, respectively, except that their output gates each feature an open-collector output. 


The SN5528 and SN5529 circuits are identical to the SN5524 and SN5525, respectively, except that the output of each 
preamplifier is available as a test point. SN55238 and SN55239 are similar to SN5528 and SN5529, respectively, but 
have inverted outputs and internal compensation. 


Series 5520 sense amplifiers are available in the J ceramic dual-in-line package and are characterized for operation over 
the full military temperature range of —55°C to 125°C. Terminal assignments and functions are identical to the 
corresponding Series 7520 circuits. 


ITEM 


Design Characteristics, Circuit Operation, and Other General Information. . 
Maximum Ratings, Recommended Operating Conditions, and 
Definitive Specifications (see next page and also:) 
For Types SN5520, SN5521, see SN7520, SN7521. 
For Types SN5522, SN5523, see SN7522, SN7523. 
For Types SN5524, SN5525, see SN7524, SN7525. 


OQOBNNNN23244 


For Types SN5528, SN5529, see SN7528, SN7529. . 
For Types SN55232, SN55233, see SN75232, SN75233. . 
For Types SN55234, SN55235, see SN75234, SN75235. 
For Types SN55238, SN55239, see SN75238, SN75239. 
D-C Test Circuits : 
Switching Time Test Circuits and Voltage Waveforms. 
Typical Characteristics 
Application Data 
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TEXAS INSTRUMENTS 


SERIES 5520 
SENSE AMPLIFIERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (see Note 1) 


VEG2: oe bogt aot Sk Oke aoe ae RS Bae 2 Re AK Be Ee oe eo EY 
Differential input voltage, Vjp or Vref ww ee ee ee ee ee. 6 EV 
Voltage from any input to ground (see Note2) . . . . 2...) . eee ee ee ee BEV 
Off-state voltage applied to open-collector outputs . . . . 2...) ee ee ee ee ee. BEV 
Operating free-air temperature range . 2 0. 1. ee ee) 85°C to 125°C 
Storage temperature range . 2 0. 1 ee ee eee 65° ES to 150°C 


recommended operating conditions 
MIN NOM MAX UNIT 


VGGs (see NOt) > a. Ge Se Gh ee Set ad we Se ee ee oh 4.75 5 5.25 V 
Veco (see Note 1) 4,-4.4 ed a8 Be ee we Se ee Bw eS A A be 2b OV 
Week. & oh el Ge Bw es ee, Se See ed a eo Ss ee 15 40 mV 


NOTES: 1. These voltage values are with respect to network ground terminal. 
2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal. 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, VcCc— = —5 V, Ta = —55°C to 125°C) 


All electrical characteristics and test conditions are identical to those of the corresponding Series 7520 types with the 
exception of the items shown below. Limits which apply to Series 7520 circuits over the temperature range 0°C to 
70°C apply to Series 5520 circuits over the range —55°C to 125°C. 


SN5520 SN5521 
SN5522 SN5523 
SN5524 SN5525 
SN5528 SN5529 
SN55232 SN55233 
SN55234 SN55235 
SN55238 SN55239 


PARAMETER TEST CONDITIONS 


Ta = —55°C to 0°C 
Vref = 15mvV and 70°C to 125°C 
Differential input Ta =0°C to 70°C 


threshold voltage? Ta = —55°C to O°C 
Vref = 40 mv and 70°C to 125°C 
tq Differential input | Voc+= 6.26. Vec_ = —5.26 V, 
bias current Vip =0 


TThe differential input threshold voltage (V+) is defined as the d-c differential input voltage (V;p) required to force the output of the sense 
amplifier to the logic-gate threshold voltage level. 
Fait typical values are at Vocy = 5 V, Voc = —5 V, Ta = 25°C. 


switching characteristics and typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


These characteristics are identical to those of the corresponding Series 7520 types. 


TEXAS INSTRUMENTS 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POS: 


SYSTEMS SERIES 7520 
INTERFACE CIRCUITS SENSE AMPLIFIERS 


BULLETIN NO. DL-S 7311279, AUGUST 1973 


HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF 
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS 


performance features ease-of-design features 


e high speed and fast recovery time e choice of output circuit function 
e time and amplitude signal discrimination e TTL or DTL drive capability 
® adjustable input threshold voltage levels e standard logic supply voltages 
@ narrow region of threshold voltage uncertainty e plug-in configuration ideal for flow-soldering 
e multiple differential-input preamplifiers techniques 
e high d-c noise margin—typically one volt © pins on 100-mil grid spacings for industrial- 
e good fan-out capability type circuit boards 
description 


Series 7520 monolithic sense amplifiers are designed for use with high-speed memory systems. These sense amplifiers 
detect bipolar differential-input signals from the memory and provide the interface circuitry between the memory and 
the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible with standard 
transistor-transistor-logic (TTL) and diode-transistor-logic (DTL) circuits. 


These sense amplifiers feature multiple differential-input preamplifiers and versatile gating and output circuits, 
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design 
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits 
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are 
compatible with standard TTL and DTL digital logic circuits. 


The SN7520 and SN7521 circuits may be used to perform the functions of a flip-flop or register which responds to the 
sense and strobe input conditions. 


The SN7522 and SN7523 circuits feature a high-fan-out, single-ended, open-collector output stage. In addition, they 
may be used to expand the inputs to an SN7520 or SN7521 circuit, or to perform the wired-AND function. 


The SN7524 and SN7525 circuits provide for independent, dual-channel sensing with separate outputs. SN75234 and 
SN75235 are similar but have inverted outputs and internal compensation. SN75232 and SN75233 are identical to the 
SN75234 and SN75235, except that their output gates each feature an open-collector output. 


The SN7526 and SN7527 circuits have a D-type flip-flop output with external clear and preset inputs. 


The SN7528 and SN7529 circuits are identical to the SN7524 and SN7525 except that the output of each preamplifier 
is available as a test point. SN75238 and SN75239 are similar to SN7528 and SN7529 but have inverted outputs and 
internal compensation. 


CONTENTS 

DESIGN CHARACTERISTICS, CIRCUIT OPERATION, AND OTHER 

GENERAL INFORMATION . 
MAXIMUM RATINGS AND RECOMMENDED OPERATING CONDITIONS - 
DEFINITIVE SPECIFICATIONS: 

CIRCUIT TYPES SN7520, SN7521 

CIRCUIT TYPES SN7522, SN7523 

CIRCUIT TYPES SN7524, SN7525 

CIRCUIT TYPES SN7526, SN7527 

CIRCUIT TYPES SN7528, SN7529 

CIRCUIT TYPES SN75232, SN75233 

CIRCUIT TYPES SN75234, SN75235 

CIRCUIT TYPES SN75238, SN75239 
D-C TEST CIRCUITS . . ko & 4m Ae 
SWITCHING TIME TEST CIRCUITS AND VOLTAGE WAVEFORMS ... . 
TYPICAL CHARACTERISTICS . ; . ‘ 
APPLICATION DATA 


TEXAS INSTRUMENTS 


SERIES 7520 
SENSE AMPLIFIERS 


ee nn 


design characteristics circuit operation 


Patent pending 


Series 7520 sense amplifiers are completely d-c 
coupled. Previous designs have resulted in circuits in 
which the threshold level could not be closely 
controlled because they were highly sensitive to 
changes in the d-c levels throughout the amplifier. 
This was due primarily to the required tolerances on 
the absolute value of resistors and the resistor 
temperature coefficients. The ‘‘matched-amplifier’ 
design of Series 7520 circuits depends on resistor 
ratios rather than absolute values. In this design, 
excellent stability of the threshold level can be 
maintained despite component variations and changes 
in bias levels. The capability of multiple-input ampli- 
fiers increases the versatility of the design. 


The basic circuit is used to implement several sense- 
amplifier designs. Additional logic circuitry is added 
to the strobe-gate output to provide versatile sensing 
functions. The outputs of two or more input ampli- 
fiers can be combined to implement multiple-input 
amplifiers, a function not previously available in 
integrated form. The d-c coupled design eliminates 
many of the problems associated with overload 
recovery time and threshold shift (with high input 
repetition rates) usually encountered in sense ampli- 
fier designs that use reactive coupling components. 


The basic Series 7520 sense amplifier strobe and 
threshold circuit is shown in Figure A. The design 
uses a ‘‘matched-amplifier’’ concept which takes 
advantage of the inherent excellent component 
matching and thermal tracking characteristics of 
monolithic integrated circuits. A reference amplifier 
is used to generate the collector reference voltage 
which is distributed to the input amplifiers. Applica- 
tion of an external reference voltage, Vref, establishes 
the input-amplifier threshold voltage level, VT. The 
design is such that there is 1:1 correspondence 
between the applied reference voltage, Vref, and the 
nominal threshold voltage level, V7. The reference 
and input amplifiers use identical circuit configura- 
tions; therefore, changes in bias levels introduced into 
the input amplifier through changes in temperature 
or power-supply voltage levels are compensated by 
similar changes in the reference amplifier. 


The collector reference voltage, supplied by the 
reference amplifier, can be used to control the 
threshold-voltage level of more than one input ampli- 
fier, thereby establishing equal threshold levels to all 
of the input sense channels simultaneously. 


INPUT 


‘REFERENCE 
oe ee ee AMPLIFIER ee ae 


COLLECTOR 


REFERENCE VOLTAGE 


BUS 


Vref = 20 mV 
+ 


TO : 
Roms OUTPUT 
CIRCUIT 


STROBE TO ADDITIONAL 


INPUT AMPLIFIERS 
Al 
INPUTS 
A2 


FIGURE A-—BASIC SERIES 7520 SENSE-AMPLIFIER CIRCUIT 


a ee 
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circuit operation (continued) 


The second stage of the input amplifier is a TTL gate. 
This gate provides the threshold action for the input 
sense channel and provides a convenient point in the 
circuit to accomplish the strobe function. The 
differential-input sense signal switches the output of 
the TTL gate only when the strobe input voltage is 
higher than the logic input threshold voltage. The 
strobe input, therefore, provides the sense amplifier 
with the capability of time discrimination, allowing 
the input signal to be detected when the 
signal-to-noise ratio is ata maximum. 


The logic inputs (i.e., gate and strobe) of Series 7520 
sense amplifiers are designed to be compatible with 
Series 74 TTL digital integrated circuits. The 
multiple-emitter transistors are utilized to provide 
inherent switching-time advantages over other 
saturated-logic schemes. The same noise margin and 
logic threshold voltage as guaranteed for Series 74 are 
assured for each of the gate and strobe inputs. This is 
accomplished by testing each logic input under 
standard Series 74 test conditions, i.e., 2 volts for 
high-level input condition and 0.8 volt for low-level 
input conditions. Since the guaranteed minimum 
high-level output voltage is 2.4 volts and the 
guaranteed maximum low-level output voltage is 0.4 
volt, a minimum noise margin of 0.4 volt is assured at 
each input. 


SN7520 and SN7521 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a common Output stage 
and a complementary output stage. The output 
circuit is composed of two cascaded NAND gates, 
each with external gate inputs. External connection 
of the Z output and the Gy input results in a flip-flop 


Al 
INPUTS 
A2 


STROBES, OUTPUT Y 


inputs 8! 


P 
B2 OUTPUT Z 


STROBE Sg 
Gy 


GATES 
Gz 


FIGURE B 
SN7520/SN7521 LOGIC DIAGRAM 


logic: Y=Gy+A-Spa+B-Sp 
Z=G7z+Y 
Z = Gz + Gy (A+ Sa) (B + Sg) 


SERIES 7520 
SENSE AMPLIFIERS 


or register that is set by signals at the differential- 
input terminals. Reset of the register is performed at 
the Gz input. Capacitive coupling from output Z to 
Gy results in output pulse stretching. With either 
connection, complementary output levels are avail- 
able. The gate and strobe inputs and the outputs are 
compatible with standard TTL logic. The input 
function of SN7520/SN7521 can be expanded by 
connecting the Y output of SN7522/SN7523 to the 
Gy input of the circuit being expanded. 


SN7522 and SN7523 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a common output stage. 
The output circuit features an open-collector output 
which permits two or more of these outputs to be 
connected in the wire-AND configuration. Each 
package includes a load resistor that may be used as 
the output pull-up resistor. High  sink-current 
capability is a feature of this design, and a separate 
ground terminal is used for the output circuitry. 
These devices can also be used as input expanders for 
the SN7520/SN7521 circuit. 


INPUTS 


STROBE Sa 
OUTPUT Y 


B1 
INPUTS 
-B 


2 
STROBE Sg 
GATE G 


FIGURE C 
SN7522/SN7523 LOGIC DIAGRAM 


logic: Y = G (A + Sa) (B + Sg) 


SN7524 and SN7525 circuit 


This circuit features two completely independent 
sense amplifiers in a single package. Each amplifier 
features high fan-out capability. 


1A1 
INPUTS 
1A2 
OUTPUT 1W 
STROBE 1S 
2A1 
INPUTS 
2A2 
OUTPUT 2W 
STROBE 2S 


FIGURE D 
SN7524/SN7525 LOGIC DIAGRAM 
SN75232/SN75233 SAME EXCEPT INVERTED OPEN- 
COLLECTOR OUTPUT 
SN75234/SN75235 SAME EXCEPT INVERTED OUTPUT 


logic: W = AS for SN7524 and SN7525 
W = AS for SN75232, SN75233, SN75234, and SN75235 


TEXAS INSTRUMENTS 


SERIES 7520 
SENSE AMPLIFIERS 


nt 


< 


SN7526 and SN7527 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a D-type flip-flop with 
external clear and preset inputs. A delay between the 
strobe input terminals and the clock input of the 
flip-flop ensures that data is set up at the D input of 
the flip-flop prior to clocking. 


PRESET 


Alo PRE T 
INPUTS $f 
A2 ey D 7. 


Sao 
STROBES 
Sgo 


te 
INPUTS 4 
B20 
FIGURE E 


SN7526/SN7527 LOGIC DIAGRAM 


logic: See function table on page 11-16. 


SN7528 and SN7529 circuit 


This circuit features two separate single-preamplifier 
sense amplifiers in a single package. The output of 
each preamplifier is available as a test point. These 
test points can be used to observe the amplified core 
signal to facilitate accurate strobe timing. When using 
this device, care should be taken to avoid coupling 
the strobe signal or other stray signals to the test 
point. Excessive loading of the test point is also to be 
avoided. The result of either coupling or loading will 
be a change in the threshold voltage of the device. 
The output circuit of each channel features a simple 
TTL gate configuration with a high fan-out 
capability. 


TEST POINT 2P TEST POINT 1P 


1A1 
INPUTS 
1A2 OUTPUT 1W 


STROBE 1S 


2a1 
TOUS oa OUTPUT 2W 


STROBE S2 


FIGURE F 
SN7528/SN7529 LOGIC DIAGRAM 
SN75238/SN75239 SAME EXCEPT INVERTED OUTPUT 


logic: W = AS for SN7528 and SN7529 
W = AS for SN75238 and SN75239 


SN75232, SN75233, SN75234, SN75235, SN75238, 
and SN75239 circuits 


The SN75234, SN75235, SN75238, and SN75239 
dual sense amplifier circuits are the same as SN7524, 
SN7525, SN7528, and SN7529, respectively, except 
that an additional stage has been added to the output 
gate to provide an inverted output and internal 
compensation has been added. Compared to using a 
separate gate for inversion, not only is package count 
reduced, but less propagation delay is added. The 
need for an external roll-off capacitor has been 
eliminated. SN75232 and SN75233 are identical to 
the SN75234 and SN75235, respecitvely, except that 
their output gates each have an open-collector out- 
put. This permits two or more outputs to be 
connected in wire-AND configuration. 


reference voltage considerations 


These sense amplifiers feature a variable-threshold 
voltage level with simultaneous adjustment of both 
sense channels or both sense amplifiers by a single 
reference voltage. The operating threshold voltage 
level of the input amplifiers is established by and is 
approximately equal to the applied reference input 
voltage, Vref. These sense amplifiers are recommend- 
ed for use in systems requiring threshold voltage 
levels of +15 to +40 mV. 


A simple method of generating the reference voltage 
is the use of a resistor voltage divider from either the 
positive (VCcC+) or negative (VCC_) voltage supplies. 
See Figure G. This type of voltage divider may be 
used to supply an individual reference amplifier or to 
supply a number of paralleled reference amplifiers. 
The bias current required at the reference amplifier 
input is low (nominally 30 yA); therefore, voltage 
dividers of this type may normally be operated with 
very low current requirements. In noisy environ- 
ments, the use of a filter capacitor across the inputs is 
recommended. By locating the capacitor as close to 
the device terminals as possible, noise and stray 
signals will be presented common-mode to the 
reference amplifier and thus be rejected. 


R +V ret +Veet 
Voec+ 
Az —- “2 = 
Vec- 
ae —Vret Al ~Vret 


FIGURE G 
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input line layout considerations 


Input sensitivity and device speed require adequate precautions in the routing of signal input and reference lines to 
prevent noise pickup. Bypassing of supply and reference inputs at the device with low-inductance disc ceramic 
capacitors, and use of a good ground plane to separate strobe and output lines from sense and reference input lines, is 
recommended. 


sense-input termination resistor considerations 


Termination resistors are intentionally omitted from 
the sense-input terminals so the designer may select 
resistor values which will be compatible with the 
particular application. Matched termination resistors, 
(Rj, Figure H), normally in the range of 25 to 
200 {2 each, are required not only to terminate the 
sense line in a desired impedance but also to provide a 
d-c path for the sense-input bias currents. Careful 
matching of the resistor pairs should be observed or 
effective common-mode rejection will be reduced. 


SENSE LINE 


RT SENSE-INPUT 


AMPLIFIER 
(WITHIN 
DEVICE) 


FIGURE H 


output drive capability 


The output circuits of these sense amplifiers feature the ability to sink or supply load current, This capability permits 
direct use with both TTL- and DTL-type loads. The open-collector output of the SN7522/SN7523 circuit may be 
connected to similar outputs to perform the wire-AND function. Load currents (out of the output terminal) are 
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow. 


logic input current requirements 


Logic input current requirements are specified at worst-case power-supply conditions over the operating free-air 
temperature range of O°C to 70°C. The logic input currents are identical to those of, and compatible with, Series 74 
TTL digital integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 
1.6-mA flow out of the input at a low logic level. Each input emitter requires current into the input when it is at a 
high-logic level. This current is 40 uA maximum. Currents into the input terminals are specified as positive values. 
Arrows on the d-c test circuits indicate the actual direction of current flow. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltages (see Note 1) 


MEGS ue eS eh em S Bk ee Sh oe, ec ee es eee eo A Be es a SE 
Differential input voltage, Vip or Vref wee ee ee te ee ee 6B 
Voltage from any input to ground (see Note2) . 2... 1 ww ee ee ee ee ee ee ee ee ee BEV 
Off-state voltage applied to open-collector outputs . . . 2. 2. 2... ee ee ee eee ee ee BV 
Operating free-air temperature range oh ws Ak Be ok en wt ae oh ee Gee 2 ee. OZ 
Storage temperature range Se eo ES oe AO a ee RO ae BEES & Se “=5EC10550-C 


recommended operating conditions 
MIN NOM MAX UNIT 


Vees (see Note 1) oh eos EGA a ce AYE Be ee OR Se BOS 4.75 5 (8.25 V 
VcG=(see:\Note I). en ee ag oe ee ee eS ee ee SN ce AS —5 —5.25 Vv 


NOTES: 1. These voltage values are with respect to network ground terminal. 
2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal. 


TEXAS INSTRUMENTS 


TYPES SN7520, SN7521 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 


FUNCTION TABLE JORN 
INPUTS OUTPUTS 
; DUAL-IN-LINE PACKAGE (TOP VIEW) 
A B Gy Gz Sp Spi Y zZ 
X x L xX Xx x H STROBE GATE OUTPUTS STROBE GATE 
H xX xX xX x | H VGGR > SA Gy 7. SB Gz GND 
x H 4 Xx H H 
L L H Xx x L 
L Xx H X L L 
X L H Xx Xx L 
x Xx H x L L 
x X X L Xx Xx 


definition of logic levels 


TA and B are differential voltages (V}p) between A171 and positive logic: 
A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardless of which terminal of each 


Bl B2) Vec_ 
\qceneeman pomeency/ 


INPUTS 


pair is positive with respect to the other. 


TEST CONDITIONS 


SN7520 
: ae Vref = 19 mV 
Differential input threshold ‘ SN7521 8 15 


voltage (see Note 3) SN7520 36 40. 44 
Meek) 40m SN7521 33 40... 47 


Vref =40mV, Vi(s) = VIH 


Common-mode input firing ; 
none Common-mode input pulse: 


voltage (see Note 4) 
tp < 15ns, tf < 15 ns, 


Vec+ =5.25V, Vec—=—5.25V, Vip =0 


2 


lB Differential-input bias current 
lo Differential-input offset current 
High-level input voltage 
(strobe and gate inputs) 
Low-level input voltage ee | 
VIL 3 
ea 


VoH_ High-level output voltage 3 Voc+ =4.75V, Vcoc— = —4.75V, loH = —400 yA 


VoL Low-level output voltage Vec+=4.75V, Voc =—-4.75V, Io, =16mA 
High-level input current 


(strobe and gate inputs) 


NH (strobe and gate inputs) 

tie Low-level input current 
(strobe and gate inputs) 

ieei¥i Short-circuit output 
current into Y 


Short-circuit output 


current into Z Vcec+ =5.25V, Vec— = —5.25 V 


los(Z) 


lcc+ Supply current from Vec+ Vec+ =5.25V, Voc =—-5.25V, Ta = 25°C 


Icc— Supply current from Voc Vec+ =5.25V, Vec_ =—5.25V, Ta = 25°C 


F All typical values are at Vec+ =5V, Vec— = -5 V, TA = 25°C. 
NOTES: 3. The differential-input threshold voltage (VT) is defined as the d-c differential-input voltage (V1D) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present. 


oP TEXAS INSTRUMENTS 


TYPES SN7520, SN7521 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 


switching characteristics, Vcc+ = 5 V, VcC— = —5 V, Cext > 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP 
SYMBOL FROMINPUT | TOOUTPUT | FIGURE [Test conorrions mDaee bee 

: | a 
PLHIDY) A1-A2 OR B1-B2 Y 32 | CL=15pF, Ry = 288.2 
{PHLIDY) he ae 
t 

PLEIDZ) A1-A2 OR B1-B2 32 ee ee 
tPHL(DZ) 

t 

PLAISY} STROBE A ORB Y 32 | CL=15pF, Ry = 2882 

tPHLISY) 

: 30 
PLHISZ) STROBE AOR B z 32. | CL=15pF, R_ = 2882 
tPHL(SZ) = 
t 

PLHIGY, Y) GATE Gy y 33 | CL=15pF, RL = 2882 

tPHLIGY, Y) 

t 

PLH(GY, Z) GATE Gy 2 33 CL=15pF, R, = 2882 

tPHLIGY, Z) ' 20 
t 

tPHLIGZ, 2) 


PARAMETER 


35 55 


ay 
or 
Ww 
o 


ol 


ww 
o 


TEST CONDITIONS MIN TYP MAX 


Differential-input overload recovery time Differential Input Pulse: 
‘orD (see Note 5) Vip=2V,  t,=tp=20ns 
‘ Common-mode-input overload recovery time Common-Mode Input Pulse: 56 
ae (see Note 6) Vic=+2V, t= te=20ns 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differentia!-input- 
overload signal prior to the strobe-enable signal. 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 
Vect + + 
oS ase 
. | 
ref 
A1° 
INPUTS 
ee eae 
y > OUTPUT Z 
STROBE S, >——+ : | 
as 1 
A % 


inputs J — = 1 4 a 
Blof pe ee GATE | GATE 
si Y 


SEROBE. S56 eames eee a G Go 


‘co — a OUTPUT 
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TEXAS INSTRUMENTS ae 


TYPES SN7522, SN7523 
DUAL-CHANNEL SENSE AMPLIFIERS 


FUNCTION TABLE 


INPUTS OUTPUT 
G Sa Sg 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


> 


<= 
x 


STROBE GATE GND QUT STROBE 
Sa 2  ¥Y 


x rK xX KX Oe 
xc Kx xX PF XK TO 


definition of logic levels 


iwpuUT | HOT kX 
Any GorS | Vy > Vin min | Vi < Vit max | Irrelevant 


tA and B are differential voltages (Vip) between A1 and 


A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardless of which terminal of each 


pair is positive with respect to the other. 


electrical characteristics (unless otherwise noted Voc+ = 5V,Vcc_ = —5V,Ta= 0°C to 70°C) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
FIGURE 
11 15 


SN7E03 == 


eae [_sN7523. 
SN7523 [e156 22 
p+ 2 7 


Differential input threshold 


I voltage (see Note 3) 


SN7522 36 40 44 
Vref = 40 mV 
SN7523 33 40 47 
+ 
voltage (see Note 4) 


Common-mode input firing Cammionimedednpir pillse: 


tr< 15 ns, 


VICF 


te < 15ns, 


Vref =40mV, Vi(s) = VIH 
2 
lip Differential-input bias current | uA | 


jm : 
A 
ho Differential-input offset current Vec+ = 5.25V, Voc =—-5.25V, Vip =90 fy OS 


5 
Vec+ = 5.25V, Voc—=—5.25V, Vip =90 30 75) pu 
Vv High-level input voltage 
ve (strobe and gate inputs) 
: Vv 
(strobe and gate inputs) a ee 
5 


Low-level input voltage 
VoH_ High-level output voltage [8 | Vcc+ = 4.75, Voc—=—4.75V, 1H = ~400 HA 
VoL Low-level output voltage Peron Vect+ = 4.75V, Voc— =—4.75V, loL = 16mA 0.2 0.4 
High-level input current [Vecr=525V, Voc-=-525V, Vin=24V [AO 
(strobe and gate inputs) [Vcc+=5:25V, Vec—=—8.25V. Vin=5.25V [1 


Tem 


VIL 


NH 


—* 


Low-level input current 
Vcec+ = 5.25V, Voc =—-5.25V, Vit =0.4V 


(strobe and gate inputs) 


10H = High-level output current fe AO | 
eee 
ee eal 
Pe 


Voc+=4.75V, Voc_=—4.75V, Vo =5.25V 
Vec+ = 5.25V, Voc—=—5.25V, Ta=25C 


FAll typical values are at Voc = 5 V, Voc_ = —5 VV, TA = 25 C. 


Short-circuit output current 


NOTES: 3. The differential-input threshold voltage (V7) is defined as the d-c differential-input voltage (Vp) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present. 


bi TEXAS INSTRUMENTS 


TYPES SN7522, SN7523 
DUAL-CHANNEL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, VCC— = —5 V, Cext > 100 pF, Ta = 25°C 


oN ae Lead TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROMINPUT | TO OUTPUT | FIGURE 
t 
PLH(D) A1-A2 OR B1-B2 CL=15pF, Ry = 2880 
tPHL(D) 


t a: i 

PLHIS) STROBE A ORB Y 35 | CL=15pF, RL = 2882 

tPHL(S) | 2040 
== 


t 
PLH(G) GATE CL=15pF, Ry = 2882 
tPHL(G) 


15 25 


PARAMETER TEST CONDITIONS 
Differential-input overload recovery time Differential Input Pulse: 


(see Note 5) Vip=2V, t-=tg=20ns 


Common-mode-input overload recovery time Common-Mode Input Pulse: 
‘orc (see Note 6) Vic=t2V, tp =t¢=20ns 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential 
input-overload signal prior to the strobe-enable signal. 

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


torD 
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TEXAS INSTRUMENTS _ 


TYPES SN7524, SN7525 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE JORN 


DUAL-IN-LINE PACKAGE (TOP VIEW) 
INPUTS | OUTPUT 
A § W 


OUTPUT OUTPUT 
iw GND 2w STROBE 
2 


TA2, —Vieg *Vret 2AT 202, Vec_ 


TA is a differential voltage (Vjp) between A1 and A2. For 


these circuits, Vip is considered positive regardless of INPUTS INPUTS 


which terminal is positive with respect to the other. positive logic: W=AS 


NC—No internal connection 


Differential-input threshold 
voltage (see Note 3) 


Common-mode input firing 
VICF 


voltage (see Note 4) 


36 4 
33 4 
+2 
3 
2 
0. 


< 


< 


< 


ae SN7624 
=15m 
i SN7525 
mV 
. 
Differential-input offset 
current 
VoL Low-level output voltage | 13 | Vec+ =4.75V, Voc—=—4.75V, lot =16mMA ee 


electrical characteristics (unless otherwise noted Voc; = 5 V, Vec— = —5 V, Ta = 0°C to 70°C) 
15 22 
mnt SN7524 
oo m 
ks SN7525 
Vref =40mV, = Vi(s) = ViH 
none Common-Mode Input Pulse: 5 
ty < 15ns, tf < 15ns, 
2 9) 
: po 
High-level input voltage 
ViH , ; e : 13 
(strobe inputs) 
Low-level i t voltage 
VIL VW: ns iNput vi ig 13 
(strobe inputs) 
13 4 
13 25 ; 
High-level input current - Vec+=5.25V, Veoc_=—5.25V, Vin =2.4V PF 40] AT 
1H (strobe inputs) Voc1=5.25V, Voc_=-5.25V, Vin=5.25V. [~~ ~«T*«Y~=SmAd 
; Low-level input current 
me (strobe inputs) 


Si< 


3 
> 


Vcc+ = 5.25V, Vec—=—-5.25V, Vi_ =0.4V 


> 


TEST 
PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 
FIGURE 
Differential-input bias 
current 
VoH_ High-level output voltage | 613) | Voc+=4.75V, Voc— = —4.75V, 10H = —400 uA eae ee ee 
z = = 
los — Short-circuit output current 


> 


Vec+ =5.25V, Voc =—5.25V 24 ~3.5 | m 
Icc+ Supply current from Voc+ Vec+=5.25V, Voc_=—5.25V, Ta=25°C 25 40 
tcc— Supply current from Voc— 


Vec+ =5.25V, Voc_=—-5.25V, Ta=25°C —15 —20 
Fall typical values are at Vocy = 5 V, Vec_ = —5 V, Ta = 25 C. 


> 


NOTES: 3. The differential-input threshold voltage (V7) is defined as the d-c differential-input voltage (Vip) required to force the output of 
the sense amplifier to the logic gate threshold voitage level. ? 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic outp!:< to switch. The specified common-mode input signal is applied with a strobe-enable 
‘pulse present. 


A TEXAS INSTRUMENTS 


TYPES SN7524, SN7525 
DUAL SENSE AMPLIFIERS 


switching characteristics, VCcc+ = 5 V, VCC— = —5 V, Cext => 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST ap eee meer MIN TYP MAX] UNIT 
SYMBOL FROM INPUT TO OUTPUT FIGURE 
3 
PLH(D) A1—A2 Ww 37 Cy = 15 pF, Ri = 288 2 
SHO; 


t 15 30 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Differential-input overload recovery time Differential Input Pulse: Es 


t 
orD (see Note 5) Vip=2V, t= t= 20ns 


‘ Common-mode-input overload recovery time Common-Mode Input Pulse: 
or€ (see Note 6) Vic=#2V,  tp=tp=20ns 
[eycinin)Minimumeyaetime ———SSCiSSCSCSCidSC 


NOTES: 5. Differential-input overtoad recovery time is the time necessary for the device to recover from the specified differential-input- 


overload signal prior to the strobe-enable signal. 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 


input overload signal prior to the strobe-enable signal. 


schematic 
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TYPES SN7526, SN7527 


DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 


FUNCTION TABLE 


INPUTS AT TIME OF STROBE TRANSITION OUTPUTS 


No Change 
_ No Change 


<xxrxKririiRKK x 
> Treef#e\ervr-e- 
mz~eoe7me rer nr er 


H 
H 
Xx 
x 
L 
L 
Xx 
x 
X 


NOTES: A. H = high level (steady state), L = tow level (steady state), 

t = transition from low level to high level, X = irrelevant. 

B. Information at the inputs is transferred to the outputs on the 
positive-going edge of the strobe pulse. 


definition of logic levels 


| AorBt | Vip > VT max Vip < VT min 
Sa orSg | Vi2 Vi min | Vi< Vit max 


ta and B are differential voltages (Vip) between A1 and 
A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardless of which terminal of each 
pair is positive with respect to the other. 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


STROBE OUTPUTS sTRopE 


Sg PRESET GND 


Sa CLEAR’ O O 


. 
aCLEAR PRESET ; 


Vec+ 


BY B2) Vec_ 


INPUTS INPUTS 


Low input to preset sets Q to high level. 
Low input to clear resets Q to low level. 
Preset and clear dominate all other inputs. 


positive logic: 


NC—No interna! connection 


recommended operating conditions 


Width of clear or preset pulse, ty, 
Width of strobe pulse, ty, 
Input setup time, tsetup® 


Input hold time, thotq® 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, Vcc— = —5 V, Ta = 0°C to 70°C) 


TEST 
PARAMETER FIGURE 


Differential input threshold 
voltage (see Note 3) 


Common-mode input firing 


Vv 
ICF voltage (see Note 4) 


tr <15 ns, 


TEST CONDITIONS MIN TYP MAX | UNIT 


PS SN7526 15 19 | 
gj 
Pe : 
Se 
Vref = 40 mV, 
Common-Mode Input Pulse: 


Vi(s) = ViH 


t#< 15 ns, 


11g ~~ Differential input bias current Vcc+=5.25V, Vcc =—-5.25V, Vip =0 
lio _ Differential-input offset current f= 2s Vcc+=5.25V, Voc_=—5.25V, Vip =0 a re 


High-level input voltage at 


V ; 
1H strobe, preset, and clear inputs 


Vv Low-level input voltage at 17 
IL strobe, preset, and clear inputs 


VOH _ High-level output voltage Vcc+=4.75V, Voc_=-4.75V, lon =—400uA [ 24 3.6 


VOL Low-level output voltage Vcc+=4.75V, Vcc— = —4.75 V, 


Vcc+ =5.25V, Vcc =-5.25V, Vip =2.4V 


ee Tee 
input current 

10S = Short-circuit output current§ 

ICc+ pply current from Vcc+ 


High-level 


{ . 
1H input current 


7 a > aes 
ee 


loL = 16mA 


ee 


Vec+=5.25V, Vcc =—-5.25V, Vin =5.25V 


{ These are in addition to the recommended operating conditions previously given for Series 7520. See waveforms in Figure 38. 
Setup time is the interval immediately preceding the positive-going edge of the strobe pulse during which interval the data to be recognized 


must be maintained at the input to ensure its recognition. 


SHold time is the interval immediately following the positive-going edge of the strobe pulse during which interval the data to be recognized 


must be maintained at the input to ensure its continued recognition. 
tI typical values are at Vec+ = 5 V, Vec— = -5 V, Ta = 25°C. 


Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 


TEXAS INSTRUMENTS 


7-16 


TYPES SN7526, SN7527 
DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 


switching characteristics, V¢c+ = 5 V, Vcc— = —5 V, Ta = 25°C 


MIN TYP MAX | UNIT 


tPHL(SQ) 


tPHL(SQ) 

t 

eee CL=15pF, Rx, = 2882 
PHL(CQ 

t 

PLH(PQ) CL=15pF, RL = 2882 
tPHL(PQ) 


t 
PLH(SQ) CL=15pF, R,_ = 2882 ial 
ns 


PARAMETER TEST CONDITIONS 
Differential-input overload recovery time Differential Input Pulse: 
(see Note 5) Vip=2V, tp=t¢=20ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 6) Vic =t2V, tp=te= 20ns 


torD 


torC 


teyc(min) Minimum cycle time 


NOTES: 3. The differential-input threshold voltage (V+) is defined as the d-c differential-input voltage (V;p) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 

4. Common-mode input firing voltage is the minimum common-mode voitage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present, 

5, Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overtoad signal prior to the strobe-enable signal. 


6. Common-mode-input overtoad recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 
CLEAR 
“TT TTT Thal 
et Lourput 
Q 
+M ete 
ee ae he Lif 
ST Wl 
Alo | 
a2 ot i ce we Loureur 
== ee - at i 
Blo a ese) |_| 
ee ee 2 
Sp +”? ae 


= 2] 
| | o + « GND 


PRESET 
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TYPES SN7528, SN7529 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


FUNCTION TABLE 


INPUTS | OUTPUT 
A S§ Ww 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


STROBE evi STROBE 


Veoc+ 1P 1S iw 2W. 2S 2P GND 


definition of logic levels 


Vi2=ViH min | Vi< Vit max 


TA is a differential voltage (Vip) between Ail and A2. For 1A1 1A2 —Veet +Vrep 2A1 202 Voc 


ext 
these circuits, Vip is considered positive regardless of 


which terminal is positive with respect to the other. 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, Vcc— = —5 V, TA = 0°C to 70°C) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX |UNIT 


SN7528 eet ot ee, 19. 
Vref = 15mMV 
SN7529 8 15 22 
mV 


SN7528 36 40 44 
Vref = 40 mV 
SN7529 33 40-47 


Vref =40mV, Vi(s) = VIH 
none Common-Mode Input Pulse: 
tp < 15 ns, te < 15ns, 


Differential-input threshold 


voltage (see Note 3) 


Common-mode input firing 
VICF 


voltage (see Note 4) 


Differential-input bias 
lip Vcc+ =5.25V, Voc—=-5.25V, Vip =0 30 75 pA 
current 
Differential-input offset 
ho Vcec+ =5.25V, Voc =—5.25V, Vip =0 0.5 MA 
current 
iis i ade input voltage 21 , ¥ 
(strobe inputs) 
Low-level input voltage 
Vit 
(strobe inputs) 
VOH_ High-level output voltage 1IOH = —400 vA 
Vo_ Low-level output voltage Vec+= 4.75 V, Voc =—-4.75V, lop =16mA 0.25 0.4 


, High-level input current 22 Vcc+=5.25V, Voc =—-5.25V, Vip =2.4V 
i (strobe inputs) Vec+=5.25V, Vec— =—-5.25V, Vip =5.25V 


20 
2 
2 


Vcc+ = 4.75 V, Voce = —4.75V, 


| Vcec+=5.25V, Vcc =—5.25V, Vi_ =0.4V 


Low-level input current 
le (strobe inputs) 


All typical values are at Voc+ = 5 V, Vec_ = —5 V, Ta = 25°C. 


NOTES: 3. The differential-input threshold voltage (V+) is defined as the d-c differential-input voltage (Vip) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present. 


ia TEXAS INSTRUMENTS 


TYPES SN7528, SN7529 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


witching characteristics, Vcc+ = 5 V, Vcc— = -5 V, TA = 25°C 


PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROMINPUT | TOOUTPUT | FIGURE 
t 25 40 | ons | 
PLH(D) A1—A2 Cy = 15 pF, Ri_ = 2882 
tPHL(D) fF 20s 
t 15 30 


ypical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


PARAMETER . TEST CONDITIONS MIN TYP MAX]! UNIT 
‘ Differential-input overload recovery time Differential Input Pulse: 
sda (see Note 5) Vip=2V, ty = 20ns 


: Common-mode-input overload recovery time Common-Mode Input Pulse: 
Oe (see Note 6) Vic=+#2V, ty = te = 20 ns 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 


overload signal prior to the strobe-enable signal. 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


chematic 
“ a 
Cat 
& 
7 Gee, EF 
tae 
HLL 
TEST POINT 1P 0 ee Oe a 
“<a 
INPUTS 
wee Sot Te 
STROBE 1S 0 ae ee 0 OUTPUT 1W 
TEST POINT 2P 0 aa oe e 
2A10 A a) Ee | = 
INPUTS 
td 
STROBE 2S Hy, vcaami 2 te ep © OUTPUT 2W 
Si stee 
TEXAS INSTRUMENTS 
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TYPES SN75232, SN75233 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE 


INPUTS | OUTPUT 
A Ss 


Ww 
L 
H 
H 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


TPUT OUTPU 


OU T 
STROBE jw GND yw STROBE GND 
Vec+ 1S 2 2S NC 1 


ee ae 
Vio 2 VT max | Vio < VT min | irrelevant | 
Vi 2 Vind min | Vi < Vit max | Irrelevant | 


TA is a differential voltage (Vip) between A1 and A2. For 
these circuits, Vip is considered positive regardless of 


NC TAT TA2, -Vigg *Vigy 2AT «202, Vee 
\ eee prcee/ en ee! 
INPUTS 


INPUTS 
which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, VcCc— = —5 V, Ta = 0°C to 70°C) 


TEST 
PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 
FIGURE 
SN75232 p15 19 
Vref = 15mV 
SN75233 


Gea SN75232 
fees SN75233 33 


Differential-input threshold 
voltage (see Note 3) 


Vref =40mvV, V =V 
Common-mode input firing ret KS) o 


Common-Mode Input Pulse: 
tp < 15 ns, ts < 15 ns, 


36 40 
jo 
Diff tial-input bias 
current 
25 


Vv 
Ice voltage (see Note 4) 


Differential-input offset 
current 
High-level input voltage 
ViH 
(strobe inputs) 
Low-level input voltage 
ViL ; 
(strobe inputs) 


1oH High-level output current | 28) | Vec+ = 4.75 VV, Vec— = -4.75V, Von = 5.25 V 
(strobe inputs) zs 


Voce = 4.78 V, 
High-level input current Vcc+ = 5.25 V, 4 
NH Vccs = 5.25 V, 
se 
Ne Vec+ = 5.25 V, 
(strobe inputs) 
[ieee Supply current fromVecr | __ 6 __| VoGr= 525V. ao 
[toc— Supply currentfromVec- | 6 | Vec+= 5.25V, 7 
NOTES: 3. The differential-input threshold voltage (V7) is defined as the d-c differential-input voltage (Vip) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 


pulse present. 
FAI! typical values are at Vocs 75 V, Voc_ = —5 V, Ta = 25°C. 


26 


44 
47 
75 
250 
40 
20 


7-20 TEXAS INSTRUMENTS 


TYPES SN75232, SN75233 
DUAL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, Vcc— = —-5 V, TA = 25°C 


TEST 
TEST CONDITIONS 
Ci = 15pF, Rv = 2882 
tPHL(D) pow fw 


Cy = 15pF, Re = 288 2 


15 30 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Differential-input overload recovery time Differential Input Pulse: 
‘ord (see Note 5) Vip=2V, ty = te = 20 ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
‘orc (see Note 6) Vic=#2V, ty, = t= 20ns 
= 


. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 


Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


Vcc+ 


+ 
Vref 
1A1 
INPUTS 
1A20 
, P 
STROBE 1S o cd ee 
2A 10 
INPUTS 
2A20 
nae nae > OUTPUT 2W 
Vcc-— 


oGND 2 


TEXAS INSTRUMENTS 453 


TYPES SN75234, SN75235 
DUAL SENSE AMPLIFIERS 


FUNCTION TABLE JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


OUTPUT 
AS w 
H H 

X OL 
definition of logic levels 


TA is a differential voltage (V}p) between A1 and A2. For 
these circuits, Vip is considered positive regardless of 


OUTPUT OUTPUT 
iw GND 2w STROBE 
2 


L 
H 
H 


TAT TA2, -Vieg *Vreq 2AT 9 2A2, Vec_ 
Neer pees 
INPUTS INPUTS 


which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics (unless otherwise noted Vec+ =5V, Vec-— =—5V_T A= 0°C to 70°C) 


TEST CONDITIONS | min) tyet max 

SN75234 | 1115 19 

Vic S 1S | SN75234,— 
SN75235 8 165 9 22), 
SN75234 36 40. 44| ™ 

Vref = 40 mV 
SN75235 33 40. 47 

Vref =40mV, Vi(s) = ViH 


Common-Mode Input Pulse: 


tp < 15 ns, tf < 15ns, 


Differential-input threshold 


voltage (see Note 3) 


Common-mode input firing 


voltage (see Note 4) 


Differential-input bias 
ie current 


Differential-input offset 
current 

High-level input voltage 
(strobe inputs) 


Low-level input voltage 
(strobe inputs) 


| 625) | Voce = 4.75 V, Voc_ = —4.75V, 


VoL Low-level output voltage | 25 Vcoc+=4.75V, Vcc— = —4.75V, 


High-level input current 
NH a, 2 
(strobe inputs) 


Low-level input current 


24 
2 
2 

25 

25 

25 1IOH = —400 vA 

25 

6 


(strobe inputs) 


Short-circuit output current 


Icc— Supply current from Voc 


FAN typical values are at Voc = 5 V, Voc_ = —5 V, Ta = 25°C. 


NOTES: 3. The differential-input threshold voltage (V+) is defined as the d-c differential-input voltage (Vip) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present, 


zig TEXAS INSTRUMENTS 


TYPES SN75234, SN75235 
DUAL SENSE AMPLIFIERS 


switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


AS dA el a ae TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL | FROMINPUT | TOOUTPUT | FIGURE 
alles, A1-A2 Ww CL=15pF, RL = 2882 
tPHL(D) 2), 0 
: as 
PLH(S) STROBE W CL=15pF, Ry = 2882 2 
tPHL(S) 15 30 
20 


typical recovery and cycle times, Vcc+ = 5 V, Vcc— =—5 V, Ta = 25°C 


PARAMETER 


Differential-input overload recovery time 
(see Note 5) 


Differential Input Pulse: 
Vip =2V, tp = te = 20 ns 
Common-Mode Input Pulse: 

Vic =+#2V, 


torD 


Common-mode-input overload recovery time 


t 
or€ (see Note 6) 


ty = te = 20 ns 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


Vcc+ 


Vref 


1A1 
INPUTS 
1A20 


0 OUTPUT 1W 


STROBE 1S o 


INPUTS 


STROBE 2S o OUTPUT 2W 


Vcc— 


°o GND 1 ©oGND 2 


TEXAS INSTRUMENTS a 


TYPES SN75238, SN75239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


FUNCTION TABLE Gan 


NPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW) 
ee OUTPUTS 
H H L STROBE x STROBE 

Voc: 41P 1S Iw 2W.so2S 2P GND 
L »4 H 
X L H 


definition of logic levels 


TA is a differential voltage (Vj) between A1 and A2. For NC 1A1 1A2 =Vyey *Vig¢ = 2AT =2A2 Voc 
these circuits, V;p is considered positive regardless of 
which terminal is positive with respect to the other. 


NC—No internal connection 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, Vcc— = —5 V, Ta = 0°C to 70°C) 


TEST 
TEST CONDITIONS MIN TYP£ AX |UNIT 
FIGURE 
SN7523 i 1t 18 19] 
Gaiety 
SN75239 
28 m 
SN75238 36 44 
47 
2 
2.4 


Differential-input threshold 
voltage (see Note 3) 


amas SN75239 


M 

15 
40 
40 
+2.5 
30 

4 
0.25 


Vref =40mV, Vis) = Vin 


Common-mode input firin 
i : Common-Mode Input Pulse: 


ty < 15 ns, t¢ < 15 ns, 
current 


Differential-input offset 
ho 2 Vcc+ = 5.25V, Voc = —-5.25V, Vip =0 
current 
i a 


VICF 


voltage (see Note 4) 


Differential-input bias 


Vv 
Vv 
1B mA 
I uA 
High-level input voltage 
ie (strobe inputs) 
Vv Low level input voltage 
ies (strobe inputs) 


VOH High-level output voltage 
VoL Low-level output voltage 
0 


High-level input current 

NH 3 
(strobe inputs) 

' Low level input current 

IL (strobe inputs) sy 

los — Short-circuit output current Vcc+ = 5.25V, Vcc =—5.25 V 


Icc+ Supply current from Vcc+ Pe 
Icc— Supply current from Voc Pin dota, | 


fan typical values are at Vcc4 = 5 V, Voc = —-5 V, Ta= 25°C. 


Vec+=4.75V, Vec_ =—4.75V, 


1IOH = —400 uA 


A 
> 


NOTES: 3. The differential-input threshold voltage (V+) is defined as the d-c differential-input voltage (Vip) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 
4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
pulse present, 


7-24 TEXAS INSTRUMENTS 


TYPES SN75238, SN75239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


switching characteristics, Vcc+ =5 V, Vec— = —5 V, Ta = 25°C 


PARAMETER 
Differential-input overload recovery time Differential Input Pulse: 


t : 
ore (see Note 5) Vip =2V, te = 20ns 


Common-mode-input overload recovery time Common-Mode Input Pulse: 


t 
aig (see Note 6) Vic =+2V, ty = tg = 20ns 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 


overload signa! prior to the strobe-enable signal. 
6. Common-mode-input overload recovery, time is the time necessary for the device to recover from the specified common-mode- 


input overload signal prior to the strobe-enable signal. 


schematic 
Vcc+ 


Vref 


TEST POINT 1P 


cs 
=e 


1A1 


INPUTS 


care 
i 


o OUTPUT 1W 


INPUTS 


TTT 
wliEa 


STROBE 2S o OUTPUT 2W 


Vcc— 


o GND 


TEXAS INSTRUMENTS sg 


SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


a 
SEE 
TEST 


TABLE Oe 


TEST TABLE 


y OUTPUT Y 
ID 


OUTPUT 2 


Vo | ‘on | Vo | 'on 
[ArAzor e182 | 1emv | <timv | <O4v [| 7emA | 524vV | —a00ua |_| 
a ee 
Parazore182 | 40mv | <asmv | <oav | | 16mA | s24v | —a00ua | __ 
| A1-A2or 81-82 | 4omv | s4amv_ | >24v | -aooua | | <oav | | 16 ma | 
joo EEE eet a a 
> | —400uA | < coal 
SN7521 
a 


=400uA_ | | <oav | 
| Ar-Azor 81-82 | 4omv | <33mv | <oav | | 16ma | >24v | —400uA 
| ArAzor e182 | aomv | sa7mv | >24v | -a00ua | | <oav | 


NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 1-Vy 


oer INPUTS Vv 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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7-26 


SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST STROBES 
POINTS (SEE TABLE 
(OPEN) BELOW) 


o Vcc+ 


NOTES: A. Each preamplifier is tested separately. Inputs not under test are grounded, 
B. yp = 14(4) OF 14(2) (limit applies to each); No = Vy¢4) ly (2); Wy(a)and 142) are the currents into the two inputs of the pair under 
test. 


PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 


CIRCUIT TYPES 100 pF to GND LEAVE OPEN OTHER 


APPLY Vcc; 


SN7522, SN7523 


SN7524, SN7525 


SN7526, SN7527 


iP, 2P, 1W, 2W 


SN7528, SN7529 


SN75232, SN75233, 
SN75234, SN75235 


SN75238, SN75239 


FIGURE 2—lig. lio 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


TEST 
Vin = 2¥ PER 
Vit = 0.8V FUNCTION 
TABLE 


SEE 
FUNCTION 


“1 
Vip = 40 mv TABLE TEST 


H = 40 mV 
L = GND 


FUNCTION 1OL 
a TABLE \ 


Vref = 20mVO 


Vip * 4 mv 


Veet = 20 mV C 


TEST TABLE 
Al B1 Sa Sg Gy GZ 
Vip 


FIGURE 4—Ihyp, it 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


eee TEXAS INSTRUMENTS 


SERIES 7520 


SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Viet = 20 mVO 


FIGURE 5-los 


NOTE A: When testing los(y), Pin 10 is open; when testing los(z), Pin 10 is grounded. 


TEST 


POINTS 
Vacs (OPEN) STROBES ae 
(6) fice 
eee oe “7 
| 
2 I 
| 
! 
| 
1 
’ ! 
1 
Vret = 20mV 0 
' 
I 
ALL CIRCUIT TYPES | 


7 G 
cee es "® OOO 
11 
| @® O]D® 
| @@) MODE 


FIGURE 6-Icc3, Icc_ 


Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST TABLE 


INPUTS Vv Vv oo 
S ° 


CIRCUIT 

TYPE 

curso LAAD0r8187 | 15mv [s1amv | <oav [| ima 
AVA? or B82 


saamv [coav |_| 
Tat-A2orB1-82 | 15mv | < amv | >24v | -400na |__| 
SN7523 = aot 


NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 7-VT 


TEST 
Vin"2V PER 
vu rosvo— TUNGTION 


SEE 


_ | FUNCTION 
Vip = 40 mv TABLE lou 
H = 40 mV ee 
L= GND 


Vret = 20 mV U 


FIGURE 8—VyH, Vit. Von. VoL 


t arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


— TEXAS INSTRUMENTS 


SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vref = 20mVO 


ND 
D 


FIGURE 10—Ioy 


Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 
PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Veet = 20 mv 0 


7" 


SN7524/SN7525 CIRCUITS J 


So ¥ 


A 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 
FIGURE 12-Vy 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vip =2V TEST 
PER 
Vit =0.8V FUNCTION 
TABLE 


7 You 
TEST 


SEE 
FUNCTION PER 
Vip = 40 mv TABLE FUNCTION lot 
H = 40 mv TABLE = 
L = GND 


Vref = 20mVO 


Loe So 


SN7524/SN7525 CIRCUITS 


FIGURE 13-Viyy, Vie: Von: VoL 


Vip = 40 mv 


SN7524/SN7525 CIRCUITS J 


INPUT 2A1 


FIGURE 14—-Iyyy, lie 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive vaiue. 
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d-c test circuitst (continued) 


Vip = 40mvO 


Veet = 20 mVO 


+ You 


Vv 
1 30% ° 
' 
Vv 
ov 0% ID 
STROBE PULSE 
WAVEFORM A 
(See Note A) 
O 


TEST TABLE 


cde INPUTS v 
TYPE ref 


Vi 

fs Mi vee ee oe 

A1-A2 or B1-B2 ismv | <timv | <o4v [ [ i6mA | 524V | 4aV 
Naeoe; one ee —A00 pA 


o 
r 


A 16mA 
TC <a. | —400yA 
arazorete2 | 4omv | <aemv | <oav | | 16ma | 224Vv | 
arazore1e2 | 40mv | >44mv | >24v | —a00ua |_| <0.4V_| —400 pA 
ArAzore162 | 1smv | <emv | <oav | | 16ma | >24v | 
eNgees ATA2erB1B2 | 1smv | >22mv | >24v | -400ua [| <04V_ ~400 yA 
Arazore162 | 40mv | <aamv | <oav [| tema | >2.4Vv 


NOTES: A. The strobe input pulse is supplied by a generator with the following characteristics: Z¢Q = 50 82, ty = ty = 15 +5 ns, ty = 500 ns, 
PRR = 1 MHz. 


B. Each pair of differential inputs is tested separately with the other pair grounded. 
C. Strobe input pulse is applied to Strobe A when inputs A1-A2 are being tested and to Strobe B when inputs B1-B2 are being 
tested. In each case, the other strobe input is grounded. 


FIGURE 16-V7 


16mA 


16 mA 


4 
8 
$ 


t arrows indicate actua! direction of current flow. Current into a terminal is a positive value. 
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d-c test circuitsT (continued) 


Vip =2v 


TEST 
PER 

FUNCTION 

TABLE 


Vip =08V 


Vip = 40 mv SEE 


FUNCTION 
TABLE 
H = 40 mV 
L = GND TEST 
PER 
FUNCTION 
TABLE 


Vref = 20 mVO 


Veet = 20mMVO 


SEE TEST 
TABLE 
| Pere a 


TEST TABLE 


PARAMETER PRESET CLEAR 


FIGURE 18—-Iog 
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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d-c test circuitst (continued) 


Vip = 40 mv 


TEST TABLE 


INPUT INPUT 
Al 


PARAMETER 


NOTES: A. Each input is tested separately. 
B. Momentary ground, then Vip. 


FIGURE 19—IyH. lit 


t Arrows indicate actual direction of current flow. Current into a termina! is a positive value. 
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Vec-9 
TEST 
POINTS 
(OPEN) 


ALA2 | a0mv | >4amv | >zav | a00ua |_| 
araz | tsmv | <emv[<oav |__| Tema] 
surese [LAVA2 | 15mv | s22mv [s24v | —a0oua | 

Tataz | omy | <aamv | <o4v |_| 16mA | 
ATA? | 40mV | >a7mv | 524v | —a00uaA |_| 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 


FIGURE 20-Vr 
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ID 
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z FUNCTION 
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TEST 
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SEE 

Vip = 40 mv FUNCTION 
TABLE 

H = 40 mV 

L =GNO 


TEST 
PER 
FUNCTION 


TABLE @eI'or 
: VOoH 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive vaiue. 


Veet = 20 mv O 


FIGURE 21-Vi. Vin: Von: Vot 
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hy 
— 
Vin SEE 
TEST 
Vit TABLE 
4— TEST 
ve 


POINTS 
(OPEN) 


FIGURE 22—lyH, Nie 


Vec-® 


Ov 
TEST cC+ 


POINTS 
{OPEN) 


x 


~] 
Vip = 40mVO 


Vret = 20 mV O 


FIGURE 23-los 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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Vcec— Vcct 


'OH 
SN75234, 
$N75235 
$s tat 


SEE 
TEST 
TABLE 


SN75232, ea 
§N75233 dk Senile 


ae OUTPUTS 
type |INPUTS | Vret Vip SN75232, SN75233 SN75234, SN75235 
| Vo | ton | tou | 


SN75232, 
SN75234 


SN75233,} A1-A2 >22 mV 


SN75235 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 


TEST 
VIH=2V PER 
VIL =0.8V FUNCTION 

TABLE 


FIGURE 24—Vy 


10H 
SN75234, 


SN75235 


TEST Io 
FUNETION Po 
Vip = 40 mv TABLE Vetere $N75232, 
H = 40 mV $N75233 
L= GND . lot 


Vref = 20 mV oO 


IL-1 
Hi 


FIGURE 25—Vjn, Vit. !on- VOL 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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d-c test circuitst (continued) 


Vip = 40 mv 


Viet * 20 mv O 


$N75232, SN75233 
SN75234, AND SN75235 CIRCUITS 


ae a 


TEST TABLE 


FIGURE 26-1) H,. He 


: t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


Vref 20 mVO 


FIGURE 27-io95 
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d-c test circuitst (continued) 


oO Vcc+ 


Vec-9 
TEST 
POINTS 
(OPEN) 


ai 


SEE 
TEST 


TABLE e 'o 


‘ VOH 
SN75238/SN75239 CIRCUITS Vou | 


TEST TABLE 


SInCUIT INPUTS Vv V 
TYPE ref ID 


ATA? 


t/_——] 


OUTPUT 


Oo 
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—400 yu 
16 mA 


—400 4 
“a0 
aes 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 
FIGURE 28-Vr 


16 mA 


: 16 mA 


16 mA 


= T 
. FUNCTION 
Vit =O8V TABLE 


TEST 
POINTS 
(OPEN) 


ay 


Vip = 40 mv 
ID en FUNCTION 
Vref = 20 mv 


FIGURE 29-Ving Vit: Von: VoL 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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d-c test circuitst (continued) 


— 
Vin SEE 
TEST 
Vit TABLE 
— TEST 
We POINTS 


(OPEN) 


law 
Vip = 40 mv (03) OPEN 
T 
cA (12) OPEN 


FIGURE 30—)jpy, Ie 


Ov 
Vec- 9 TEST oe 


POINTS 
(OPEN) 


Veet = 20mVO 


FIGURE 31-Io95 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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switching characteristics 


DIFFERENTIAL 


INPUT 
O Vec~ 


PULSE 
GENERATOR 
(see Note A) 


C, = 16 pF 

| _ ! (See Now C) 
| 
| 


Viet = 20mVO (5) : 
aie 
(4) b 


STROBE INPUT 0 
(see Note B) 


PULSE 
GENERATOR 
{see Note A) 


TEST CIRCUIT 


— — —— 40 mv 


DIFFERENTIAL 
INPUT PULSE 


ea ee ov 


— me a GV 


STROBE INPUT 
PULSE 


1.5V 


le 


‘PLHISY) —> — 
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t 
| 
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Buz tPHLISY) 
Seas OM 


1.5V 


| 
OUTPUT Y | 

I 

| , on 

| | | | 

| | | 

| | ; Vou 
OUTPUT Z | 1.5 VU 15V | 

| | 9 ema namicgei 0) © 


| 
| 
*PHL(DZ) | A | | tPHL(SZ) coal je | 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo = 50 2, ty = 15 + 5 ns, te = 15+ 5 rs, ty,y = 100 ns, ty = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe S~ when inputs A1-A2 are being tested and to Strobe Sp when inputs B1-B2 are being 
tested. 


C. Cy includes probe and jig capacitance. 


FIGURE 32—SN7520/SN7521 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 
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Vec- 9 Vec+o 


288 (2 


: , 

(3) 

(6) C, = 18 pF 

i. SS Se Note a Atireur 
@) 1 hese - 2 (2) oO 2 
| | | CL = 15 PF AN 
( eee 
Viet = 20mVO (5) =) | (See Note B) = 

| 
| 


cee eres eae ee ee | 
Sa SB Gy 
502 2502 250.0 $502 Gs) (1) Q) (14) Sree 
L 
GENERATOR 


100 pF (see Note A) 
| 502 


GATE Gy 
INPUT 


TEST CIRCUIT 


t —el Le 
PHLIGY, Y) , | Ke tPLHIGY,Y) “ 
| | OH 
OUTPUT | 
5 | 15V 
l | 
"ais ls acer a et 
PLH(GY,Z) |” —of tPHL(GY, Z) 
ee eee ae we Vou 
OUTPUT 1.5V 
z 
VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo = 50 2, ty = 15+ 5 ns, te = 15 t 5 ns, ty = 100 ns, and PRR = 1 MHz. 
B. Cy. includes probe and jig capacitance. 


FIGURE 33—SN7520/SN7521 PROPAGATION DELAY TIMES FROM GATE Gy 
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switching characteristics (continued) 


Vec- 9 Vec+ 
pote ha kt a SS ad ene 
@) Al 288 22 
> | , 
(3) | 
BD. : 
= |(See Note B) = 
° OUTPUT 
@ Dara’ 0M 
| i 
| { 7 C, = 15 pF 
Viet = 20mVO (5) 7 | (See Note B) = 
eaie 
(4) | 
ee ee ee Ee ret ts Ae aoe Se 
Sa Gy G2 
50 02 250 82 250 62 2501) (15) (11) (9) (14) (10) PULSE 
GATE G79 GENERATOR 
100 pF INPUT (see Note A) 
af 50% 


TEST CIRCUIT 


3.5 V 


OV 


OH 


OUTPUT 
Zz 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo = 50 22, tr = 15 + Sns, te = 15 t 5 ns, ty = 100 ns, and PRR = 1 MHz. 
B. C, includes probe and jig capacitance. 


FIGURE 34—SN7520/SN7521 PROPAGATION DELAY TIMES FROM GATE Gz 


TEXAS INSTRUMENTS vr 


SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


DIFFERENTIAL 
INPUT 
O Vec-o Vec+ 9 


288 &2 


PULSE 
GENERATOR O 50:2 OUTPUT 
(see Note A) eS Y (2) : 
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C, = 15 pF 
(See Note C) 


Viet = 20mVO 


a 
°o 
ww 
cu 
| 
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STROBE INPUT 0 
(see Note B) 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


— — ——— 40 mv 


DIFFERENTIAL 
INPUT PULSE 


OV 


3.5 V 
STROBE 


INPUT PULSE 


Epa ae t a 
! ia —| fe tPLH(D) 
‘PHL(D) 9 le | 


| | 
OUTPUT 1.5V 1.5V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo; ~ 50 92, ty = te = 15 + 5 ns, ty, = 100 ns, tyw2 = 300 ns, 
PRR = 1 MHz. 


B. The strobe input pulse is applied to Strobe Sq when testing inputs A1-A2 and to Strobe Sg when testing inputs B1-B2. 
C, Cy includes probe and jig capacitance. 


FIGURE 35—SN7522/SN7523 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 
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switching characteristics (continued) 


Vec- 9 Vec+O 


erat pe ae eee Qe gs eee 288 2 


Al 
(2) 0) 
> = : 
@) | 
ie 62) + OUTPUT 
(6) [Oy Y 
C, = 15 pF 
3) e | — (See Note B) 
7) } | 
Phe | 
Vref = 20 mV © () aa | 
| 
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es eS ee I 
SA SB G 
5022509225002 502 Cs) (11) (14) 


100 pF 
INPUT © 
50 {2 


PULSE 
GENERATOR 


(see Note A) 


TEST CIRCUIT 


| 
tpLHiG) —> 

| 

| 


OUTPUT 


OL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: 29 = 50 2, th = 1545 ns, te = 15 + 5 ns, ty = 100 ns, and PRR = 1 MHz, 
B. C, includes probe and jig capacitance. 


FIGURE 36—SN7522/SN7523 PROPAGATION DELAY TIMES FROM GATE INPUT 
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switching characteristics (continued) 


DIFFERENTIAL 


INPUT 
° Vec- 9 Vec+ 9 
‘ics 288 32 
- 
Qu 
° 5022 i 
PULSE = @) 
GENERATOR 0 5022 
(see Note A) 
. (5) 
O 50 82 S| | OUTPUT 
@) 2A2 Y  2wW 
I 
C, = 15 pF 
5022 | L 
S| ; (See Note ge 
Veet 7 20mVO (5) 7 


STROBE Y 
INPUT © 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE 


1.5V 


OUTPUT 1.5V 15V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the foliowing characteristics: Zo = 50 2,t,= 15 t5ns, te= 15+ 5 ns, tw1 = 100 ns, twa = 300 ns, 
and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 
being tested. 
C. Cy includes probe and jig capacitance. 


FIGURE 37—SN7524/SN7525 PROPAGATION DELAY TIMES 
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switching characteristics (continued) 


ONF FERENTIAL 
INPUT 


PULSE 
GENERATOR 
(See Nove A) 


Cy = 18 pF 


(See Note C} 
EE 
WAVEFORMS 
PULSE 
GENERATOR 
(sea Note A} 
TEST CIRCUIT 
40 mV 
DIFFERENTIAL 20 mV 20 mV 20 mV 20 mV 
INPUT ' ! ! +———— OV 
oar ke— thold |—ef  fe— thoid 
tsetup —~ tsetup ——o -— 
| DEE og Or Pa tw(strobe) ——}<—_——_»} 
| | | t——-- 35V 
STROBE 15V 15V 15V 15V 
| | OV 
| | 
| l - | 
| w(clear) | 35V 
| 1 : 
CLEAR | | 
| Ov 
| 
| 
3.5V 
PRESET | 
Slams eat ieins ov 


tPHL(SQ) 


| 
| ! 


U 
oot | ; | +——VOH 
O x svt | Kis fisy | isv 
| 
| 
| 
}—-—_—o}— 


VOL 


tPLH(SQ) —}o——_—o} 


tPHL (PG) 


3 
(— 
7 
Q 
Al 


1.5V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo = 50 2, t,=15+5 ns, tp = 15+ 5 ns, ty, = 50 ns, and PRR = 1 MHz, 
B. Each preamplifier is tested separately. Apply 40-mV pulse to input A1 when testing Strobe S, and to B1 when testing Strobe Sg. 
C. Cy, includes probe and jig capacitance, 


FIGURE 38—SN7526/SN7527 PROPAGATION DELAY TIMES 
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switching characteristics (continued) 


DIFFERENTIAL 


INPUT 
a Vec- © Vec+9 
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i fee a ar 288 2 
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(see Note B) 
PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 
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| | ae ee - = el be thy is) 
teLH(D) I le sa | =) lace ee, a __v 
| | | Si OH 
OUTPUT 1.5V 1.5V 
VoL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo = 50 2, t= 15+ 5 ns, te= 15258, tyy = 100 ns, tyw2 = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-282 are 


being tested. 
C. C1 includes probe and jig capacitance. 


FIGURE 39—SN7528/SN7529 PROPAGATION DELAY TIMES 
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e 
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OUTPUT , 1.5V 1.5V 1.5V 
SS VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zout = 50 2, tp = 15 + Sans, te = 15 + Sns, ty, = 100ns, ty> = 300 ns, 
and PRR = 1 MHz. 


B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 
being tested. 


C. Cy, includes probe and jig capacitance. 


FIGURE 40—SN75232, SN75233, SN75234, and SN75235 PROPAGATION DELAY TIMES 
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switching characteristics (continued) 
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PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 


DIFFERENTIAL 
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STROBE INPUT 
PULSE 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo = 50 2, tp = 154 50s, te = 15 + 5ns, ty. = 100 ns, tw = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2S2 are 


being tested. 
C. Cy includes probe and jig capacitance. 


FIGURE 41—SN75238/SN75239 PROPAGATION DELAY TIMES 
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FIGURE 47 
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FIGURE 51 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 


0 
0 2 4 6 8 10 12 14 16 18 2 
Igy Low-Level Output Current—mA 


FIGURE 53 
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combined fan-out and wire-AND capabilities 


The open-collector TTL gate, when supplied with a proper load resistor (RL), may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten Series 54/74 loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the current. 


In both conditions (low and high level) the value of Ri is determined by: 


Vv 
as RL 
IRL 


where VR_ is the voltage drop in volts, and IR__ is the current in amperes. 
high-level (off-state) circuit calculations (see figure 1) 


The allowable voltage drop across the load resistor (VR 1) is the difference between Vcc applied and the Voy level 
required at the load: 
Vrt = Voc — VOH min 


The total current through the load resistor (IR{_) is the sum of the load currents (Ij}) and off-state reverse currents 
(1QH) through each of the wire-AND-connected outputs: 


IRL =7*°IOH +N © Iyy to TTL loads 


Therefore, calculations for the maximum value of Ri. would be: 


Vcc — VOH min 


R = 
L (max) a lon +N = dia 


where n = number of gates wire-AND-connected, and N = number of TTL toads. 


TTL LOADS 


Calculation: 
Vcc — VOH min 


R sea eat LLL ALL 
L(max) n° lOn+N hy 


5— 2.4 2.6 
0.001 + 0.00012 0.00112 


RL(max) = 


n+ low = 4° 250 uA 
FIGURE !—HIGH-LEVEL CIRCUIT CONDITIONS 
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low-level (on-state) circuit calculations (see figure J) 


The current through the resistor must be limited to the maximum sink-current of one output transistor. Note that if 
several Output transistors are wire-AND connected, the current through Ry may be shared by those paralleled 
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of 0.4 
volt. 


Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This 
reduces the amount of current which can be allowed through R_. 


Therefore, the equation used to determine the minimum value of Ri would be: 


Bact _ Vcc — VOL max 
Limin) ~ TO) capability — N° hp 


Calculation: 
Vec — VOL max 


RL(min) = lIOL capability —N + lot 


s i 5 — 0.4 
L(min) ~ 0.016 — 0.0048 


TCurrent into OFF outputs is negligible at the low logic level. 


MAXIMUM lot CAPABILITY 
OF ONE OUTPUT = 16 mA FIGURE J—LOW-LEVEL CIRCUIT CONDITIONS 


values, calculated from equations shown above, for 
driving one to ten Series 54/74 loads and wire-AND 
connecting two to seven parallel outputs. Each value 
shown for one wire-AND output is determined by the 
fan-out plus the cutoff current of a single output 
transistor. Extension beyond seven wire-AND con- 
nections is permitted with fan-outs of seven or less if 
a valid minimum and maximum R__ is possible. When 
fanning-out to ten Series 54/74 loads, the calculation 
for the minimum value of Rt indicates that an 


3 : bie TABLE 1 
driving series 54/74 loads and combining outputs 
FAN-OUT WIRE-AND OUTPUTS 
ap ; TO TTL 
Table 1 provides minimum and maximum resistor : 


LOAD RESISTOR VALUE IN OHMS 


infinite resistance should be used (VRL + 0 = ©); {—AN values shown in the table are based on: 
however, the use of a 4-kQ2 resistor in this case will High-level conditions: Vcc = 5 V. VOH min = 2-4 V 
satisfy the high-level condition and limit the low level Low-level conditions: Vec = 5 V. VoL max = 9-4 V 


to less than 0.43 volt X—Not recommended or not possible. 
§_The theoretical value is 0%. See explanation in text. 
(arene I TE 
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TYPICAL APPLICATIONS 


small memory systems 


This application demonstrates an improved method of sensing data from relatively small memory systems. Two 
individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN7524 or 
SN7525 sense amplifiers, see Figure K. Standard TTL or DTL integrated circuits, driven directly from the compatible 
sense-amplifier outputs, may be selected to serve as the memory data register (MDR). 


MEMORY DATA 
REGISTER 


aie eae oa SN7524/SN7425. | Se 
| 
| 
| 
| 


STROBE _s7_ 
O 
PLANE 1 


4096 CORES i. | | 
(Typical) er ae BIT 1 


PLANE 2 


| 
fo 
| | 
| Lea) 
| | | 
4096 CORES | | | 
(Typical) el BIT 2 , 
| 


= | 

PLANE 3 | | 
eects {TT | 
(Typical) con BIT 3 | 

| 


PLANE 4 Bi | 
(Typical) Be a a BIT 4 


To additional planes and SN7524’s or SN7525’s 
as necessary for complete memory word 


FIGURE K—SENSING SMALL MEMORY SYSTEMS 
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TYPICAL APPLICATIONS (continued) 


large memory systems 


This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise 
ratio can be increased by sectioning the large core planes as illustrated in Figure L. Two segments, usually consisting of 
4096 cores each, can be interfaced by each of the dual-input channels of the SN7420/SN7421 or SN7422/SN7423 
sense amplifiers. The cascaded output gates of the SN7520/SN7521 circuits may be connected to serve as the memory 
data register (MDR). A number of SN7522/SN7523 sense amplifiers may be wire-AND connected to expand the input 
function of the MDR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are 
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed. 


SEGMENTED CORE PLANE (represents one bit in memory word) 
OSTROBE IL 


SN7520 or SN7521 with “| 

Output Connected as 
Memory Data Register | 
(MDR) | 
| 
| 


SEGMENT A 


4096 CORES 
(Typical) 


OY 


MDR 
OUTPUTS 


SEGMENT B 
4096 CORES 


(Typical) O 2 


MDR CLEAR (GATE Gz) © 
See ~~ ~~ “$7522 or SN7523 used 

as sense-input expander 

for SN7520 or SN7521 


SEGMENT C 
4096 CORES 
(Typical) 


WIRE-AND 
CONNECTION 


SEGMENT D 
4096 CORES 
(Typical) 


| 7 “LI © MOR PRESET (GATE) 


To additional SN7522's or SN7523’s to 
provide necessary number of sense inputs 


FIGURE L—SENSING LARGE MEMORY SYSTEMS 


DN eel 
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BULLETIN NO. OL-S 7312048, SEPTEMBER 1973 


HIGH-SPEED SENSE AMPLIFIERS WITH BUILT-IN DATA REGISTER AND BUFFER 
FOR APPLICATION IN COINCIDENT-CURRENT CORE MEMORIES 


@ + 2-mV Threshold Sensitivity with 
Threshold Voltage Independent of 
Temperature and Supply-Voltage 
Variations 


SB FLAT PACKAGE (TOP VIEW) 


e Adjustable Differential-Input 
Threshold Voltage 


e Reference Amplifier Inherently Stable 
with No External Frequency 
Compensation Required 


e Built-In Data Register with Provisions 
for External Data Inputs 


e Built-In Data Buffer Drives 450-pF i oe a 
Load in 15 ns PIN5 1S IN ELECTRICAL CONTACT WITH N “AL BASE 


e Low Power Consumption 


NC—No internal connection 


e Internal Reference Voltage Attenuator Makes Reference Amplifier Less Sensitive to Noise 
e Two Independent Channels with TTL Compatible Logic Inputs and Outputs 
description 


The SN55236 and SN75236 are dual devices with each sense-amplifier channel having a data register and an output 
buffer. These circuits are designed for use in high-speed core-memory systems. They detect bipolar differential-input 
signals from the memory and provide complete interface between the memory and logic section. These sense amplifiers 
are completely coupled, and utilize a ‘matched amplifier’ technique similar to Series 7520. Unlike the Series 7520, 
however, the reference amplifier circuit is inherently stable and requires no external or internal frequency 
compensation. 


To enable sensing, the channel-select, strobe, and reset inputs should be high and the data-load input should be low. 
With sensing enabled, the detector output will be low only while a differential-input pulse is above the threshold level. 
Taking channel-select low will disable the sensing inputs of the respective channel; taking the strobe low disables both 
differential input channels. When the sense inputs are disabled, the respective detector output terminal is high. 


The detector outputs are intended to drive the internal data registers. 
For normal operation, the output of detector channel 2 (pin 14) is 
connected to the input of register 2 (pin 9). For dual-channel 
Operation, pin 14 is connected to the input of register 1 (pin 17); this INTERNAL REFERENCE VOLTAGE 
ANDs the two sense channels and provides an extra data register for “haeed LI 


EXTERNAL REFERENCE VOLTAGE 


vs 


other system applications. > Vec- =-5V | 

@ t4+-Tp = 25°C + 
When the register input is at its normally high level, the data input can a a i | 4 
be used to load the register by taking the data-load terminal high. In Bag t ad feet = 
this case, the register output will be complementary to the data input - See Eee oe 
and the reset terminal will have no effect. With the register input high Sa + os 
but with the data-load terminal low, taking the reset input low will & | } 4 
cause the register output to go or remain low. Subsequent changes of i +1 7 joer 
the reset input will have no further effect. When the buffer input is > i a eee ae 

L L 


high, the buffer output is the complement of the register output. When +0 L 
+5 +6 +7 #8 «+9 410 +11 $12 +13 +14 415 


the buffer input is low, the buffer output is disabled high. 


Internal Reference Voltage—mV 
The differential-input threshold voltage of both channels is determined FIGURE A 

by applying an external voltage to the Vref terminal. The ratio of the 

external reference voltage to the internal threshold reference voltage 
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description (continued) 
(which is approximately equal to the differential-input threshold voltage) is nominally 300 to 1. An internal reference 
of 7 mV may be established by applying +2.1 V to the Vref terminal. Thus, by adjusting the external reference voltage, 
the differential-input threshold voltage may be varied in accordance with the needs of the particular application as 
shown in Figure A on the previous page. 
Logic-input current requirements are specified at worst-case power-supply conditions over the operating free-air 
temperature ranges. These requirements are identical to and compatible with Series 54/74 TTL digital integrated 
circuits. 
The data-register outputs feature the ability to sink or supply load current and are rated for 10 Series 74 loads. The 
open-collector outputs of the buffer may be connected to similar outputs to perform the wire-AND function. These 
outputs are specially designed to drive high-capacitance loads. 


FUNCTION TABLE FUNCTION TABLE FOR DUAL-CHANNEL 
INPUTS OUTPUTS DETECTOR OPERATION 
(2W connected to 1W/1R1) 


INPUTS 


1A 1C 2A 2C 


Es 
< 
N 


rCeroeooeooiK~ KKK RIK KKK Ke eT rTrrsrir.s 


i 


>rxxXxXxiJo>o rx x KIO rr KK KT TTC rC cry KID 
xx Or oxKIX x OD eMIK KOO xKIPF Gre rere ry rj® 


OUTPUT 
1W:-2W 
L 


S 
H 
H 
H 
H 
H 
H 


Tote KIT rT re XT tir ryrtrirdiriztr 


Any Other 
Combination 


H = high level (steady state), L = !ow level (steady state) 

X = irrelevant (any input, including transitions) 

| = transition from high level to low level, f = transition from low level to high level 

TThe W/RI column shows the output from the detector resulting from the inputs A, 
C, and S. In positive logic, W = ACS. For dual operation with 2W connected to 2Ri, 
this column represents an intermediate node and can be ignored. 


For independent operation of register 2, this column is an input and the A, C, and S 
columns should be ignored. 


For dual-channel operation with 2W connected to 1W/1RI, this column is the result 
of W = S(1A°1C+2A°2C) as shown in the table above. 


definition of logic levels 


Vip 2 VT max | Vid < VT min 
LOGIC Vi2=ViH min | Vi < Vit max 


fA is a differential voltage (Vip) between A1 and A2. For these circuits, Vip is 
consider positive regardless of which terminal is positive with respect to the other. 


xrrruxx oor clx Kk Ooo LK KK KK Kix KIO 
Zoerlber Loeri[rere LTIirjz~r~rrzTirTirTitse 


xx xx xirroroeKRxxXx xjr re + TTI Iry)S: 
rr 


rmrreoeirzrrrrerzarvarmjrr rzrrrrrrer re 


x 
- 


= 


The normal sequence of operation is 


shown in the timing diagram, Figure 20. 


functional block diagram 


DETECTOR OUTPUT/ 
REGISTER INPUT 

CHANNEL TW/TRI 

SELECT (17} 


DATA INPUT 


DIFFERENTIAL 
INPUTS (2) 


I 
REFERENCE (21) 
vottace ref 


STROBE s 

DATA LOAD L 
RESET R 
BUFFER INPUT G 


(22) __ BUFFER 

1Z ouTPUT 

ry REGISTER 
OUTPUT 


(16) 


{10} REGISTER 
OUTPUT 
BUFFER 
OUTPUT 


nN 


v 


OIFFERENTIAL 
INPUTS 


(15) 


DETECTOR REGISTER 
OUTPUT INPUT 
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schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 
FOR CHANNEL SELECT EQUIVALENT OF EACH REGISTER EQUIVALENT OF EACH BUFFER 


OR STROBE INPUT INPUT 
Vec+ Vec+ ——s 
Sky 2k? 
NOM NOM 
INPUT 


EQUIVALENT OF EACH INPUT 
FOR DATA, RESET, 
OR DATA LOAD 


Vec+ 


Either O: Req = 3.2 k{2 NOM 


R: ae 
Req = 2S) NOM Either C: Req = 4ki2 NOM 
L: Req = 1.95kS2 NOM S: Req = 2kS2 NOM 


TYPICAL OF EACH DETECTOR 
OUTPUT 


TYPICAL OF EACH REGISTER 
OUTPUT 
TYPICAL OF EACH BUFFER 
OUTPUT 


Vcc 


Vec+ 
1.6 k2 NOM 


OUTPUT 


OUTPUT 


OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (see Note 1) 


VGC ie: Bi tae oe Oe, SE os ch tha ey oe. Se a ed Be Gol Bs Be a os ee ee OSE 
Reference Voltage, Veap~ 3° a woe oe SO Se BS ee Se OE a IE eG he aS 2-H MEV 
Differential input voltage, Vip Ae, gas. ey cee th. “es Ab ee ot A Sn) Bt ee a “ce ote Ges hg. Gen &: Pu ah. 
Voltage from any input to ground (see Note2) . . ... .. 2... eee ee ew . B25 V 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note3) .......2. 2... 450mW 
Operating free-air temperature range: SN55236, SN55237 Do ee ee ee ee) 6 65°C to 125°C 

SN75236,SN75237, ww ww we ee ee 68°C tO 70°C 
Storage Temperature range . . . 2... we ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds 5 Oe cts Si av es ac AA pitt he Tee a “OE 


NOTES: 1. Voltage values, except differential input voltage, are with respect to the network ground terminal. 
2. For operation of SN55236 and SN55237 above 70 C free-air temperature, refer to Dissipation Derating Curve, Figure 18. 


recommended operating conditions 


ia TOT] 
“4.78 _—5 5.25 
Reference voltage, Vref +1.5 +#2.1 +4.5 
High-level output voltage, VOH 
[High-level outpureurrent.lo __———SSSSSSS*diR enter | CaO 
mA 
ii < 


Low-level output current, Io. 
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electrical characteristics over recommended operating free-air temperature range, Vref = +2.1 V 


(unless otherwise noted) 
TEST 
PARAMETER eee TEST CONDITIONS MIN TYPt max | UNIT 


Voc. = -5V + 5% 


wm{o]p lola 
“SINS EN END EN TNS TNS 
~ ie |e] ewe 
wlo|l=iwc 


oa. 
—s 
ron) 


~ 


Differential-input threshold 
VT 


£ 
ov 
ce) 
o 


voltage (see Note 3) 


LS) 
—_ 
NO 


SN 75236 


Vv =5V Vcec—=-5V 
ae = SN75237 


: : 
Ga ee f = 0.1 MHz to 20 MHz +15 
firing voltage 
11g __Differential-input bias current Vec+=5V, Vec-=-5V, Vip =0 
2 


lo Differential-input offset current eee Vec+=5V, Vcec—=—-5V, 
High-level input voltage 
Wigs oo ena 3&4 
(strobe and logic inputs) 
Low-level input volta 
VIL id mE a 3&4 
(strobe and logic inputs) 
j atctor || 
High-level Vcc = —4.75 V, Vip =2V, 
loH Buffer 3 et 250 
output current f VOH = 4.75 V 


a= 


= 
ws) 

i 
Oo 
° 
on 
re 
> 


3 


i 


Vec+ = 4.75V, Vecse 445 Vv Via, 
IOH = —400 uA 


Vcc— = —4.75 V, Vin =2V, 


High-level 


Vv 
OH output voltage 


‘= 
> 


Vcec— = —4.75 V, 
Register 3 ee 
lol = 16mA 
: 


Low-level Vcec— = —4.75 V, 


Vv 
oe lol = 25mA 


output voltage 


Input current at maximum 


! 
I input voltage (logic inputs) 


Vcc+ = 5.25 V, Vcc— = —5.25 V, 


3 
> 


Data in or 


: channel select 
High-level 


iH input 
current 


Register input 2RI —750 


Strobe, reset, or 
buffer input 


Strobe, reset, or 
buffer input 


Vcec+ = 5.25V, Voc =—-5.25V, Vip =2.4V 


—_ 


6 


fo) 


Low-level - - 
. ‘ Register input 2RI 7 vey ae ea 
inpu = 5, _=—5, =0Q. 
ie . Channel select CC+ » YCC ' iL m 
current 


Short-circuit 
Os output current? 


lref | Reference-input current 


S 
=) 
| 

ron) 
ron) 
3 
> 


Register Vec+ = 5.25 V, Vcc— = —5.25 V, Vo =0 


Vec+ = 5.25 V, Vec— = —5.25V, Vref = -2.1V, 


Ioc+ Supply current from Vcoc+ | 21 Vece+ = 5.25 V, Voec— = —5.25V, Ta = 25°C 


Icc— Supply current from Voc_ Vec+ = 5-25 V, Voc— = —5.25 V, Ta = 25°C 


Tal typical values are at Ta = 25°C. £Not more than one output should be shorted at a time. 
NOTE 3: The differential input threshold voltage (V+) is defined as the d-c differential-input voltage (Vjp) required to force the detector 


output to the logic-threshold voltage level. 


NO [os ine) ~ 
x <4 
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switching characteristics, Vcc+ = 5 V, Vec—_ =—5V, Vref = —2.1V, Ta = 25°C 


TEST 
PARAMETER § INPUT OUTPUT HiGURE TEST CONDITIONS MIN TYP MAX] UNIT 
1A1-1A2 or 
Y 7 28 50 
‘ 2A1-2A2 
a 
Riv) = 8209, 


| Datatoad fy fs eee 
he pee ee 
eee ee a ipsa 


ee 


Buffer 2 
input 
t 
PHL 1A1-1A2 or ; : 
2A1-2A2 
t 
: 
t 
; 


Stp LH = Propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level Output 
tTLH = transition time, low-to-high-level output 
tTHL = transition time, high-to-low-level output 


Ruy) = 820 Q, 
CL(y) = 50 pF, 
RL(z) = 5202, 
Ci(z) = 450 pF 


13 35 


150 185 
20 50 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


§ Vcc+ OPEN § Voc+ 
VAl 52002 
at] >] > 
; = L 
+VT min | 1 
Vref | | 
t2.1V 
| | 
-VT min Vec+ S 
spe 3.5V 5 | 
test | 3. = peas eal 
TABLE | 0 v LI G as eevee Pree: 
OPEN 
+VT max | | 
| | 
! | 
| 
was | TEST TABLE 


MEASURE AT 


open 241 ‘ 
2a2! |p peibraials OUTPUT 
OPEN INPUT 1Y OR 2Y 
1A1 OR 2A1 


See Note A ee ou OE ba i 
° 


match to impedance of source connected to 1A1 or 2A1 respectively. 
Vec+ and Vcc_ are as specified in the electrical characteristics table. 


NOTE A: Connections are shown for testing channel 1. To test channel 2, reverse connections of 1C and 2C along with inputs and outputs. 


FIGURE 1-Vry 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


NOTES: A. Each channel is tested separately. Inputs not under test are grounded. 
B. lig = 'n(4) OF NiQ2), (typical value applies to each). lyo = '1(1)—!1(2)- (4) and 1}(2) are the differential-input currents of the 


channel under test. 


FIGURE 2—Ihg. lio. Icc+. 'cc—- lref 


O8v 2v 


TEST PER l 


FUNCTION TABLE 


VOH 


OPM CTS: Pee | APPLY 
PER APPROPRIAT 
FUNCTION OUTPUT : 
2V TABLE e CONDITIONS LY orZ 


TEST PER 


t FUNCTION TABLE } 


OBV 2Vv 


FIGURE 3—ViH, ViL- VoH. VoL. 'OH 


TEST 
POINT 4.75 V 


TEST TABLE 


Von AT 2W/2RT V 
VoHAT 2W/2A!l | 40mV ‘[0.8V V 
0.8V 


2V 


FIGURE 4—-Vin, Vit. VoH- VOL 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


r 
Nn 
Vin *2V 
SEE 
TEST 
TABLE 
qe 
Vir = 08V 


| test [| s | ic | 

0.8V 

X 

X 
OBV 
OBV 
o8V[O8V 
O8V[O8V 
O8V 
O8V 
Patani | x] x] x] x} x[osv[osv 


X = irrelevant 


NOTE A: Not more than one output should be shorted at a time. 
FIGURE 6—los 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


REGISTER 
—-5V OPEN OPEN a 5V OUTPUT 
vec} _ ich mim | pol) vece x sv 
RLY) 
PULSE 1A1 ° | (See Note B) Rt (Z) 
GENERATOR 1¥ 
(See Note A) 
CL(y) = 50 pF = 
| a5 (See Note C) 
- hz BUFFER 
| OUTPUT 
: ° 
PULSE | CL(z) = 450 pF 
GENERATOR 3 | j (See Note) oe 
(See Note A) L j = 
PULSE =R | ! 
GENERATOR eye 2 ees ae 
(See Note A) | | 
I | | 
| | loz 
! | D OPEN 
| a { 
2A1 
OPEN a joy 
ve |p 0 OPEN 
OPEN . 
eee aeereeree, Mel ened Emerge meee 
2¢ aw) |2R1 [20 “[sno 
See Note E == - es 
TEST CIRCUIT 
RESET 
STROBE 


DIFFERENTIAL 
INPUT 


be——_———. > 275 ns = 
| VOH 
REGISTER 
OUTPUT Lay 
(See Note D) Ayo ee ey 
aa Fe tPLH 
— — — — — — — — —— VoH 
BUFFER 
OUTPUT | 
| VoL 
—l fe tPHL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zo = 50 22, t, = 15 ns, te = 15 ns, tw(R) > 115 ns, PRR = 500 kHz. 
B. All diodes are 1N3064. 

Cc. Cry) and C) (2) include probe and jig capacitance. 

D. Initially high output condition can be established by repetitive cycling. 

E 


. Connections are shown for testing channel 1. To test channel 2, reverse connections of 1C and 2C along with inputs and outputs. 


FIGURE 7—PROPAGATION DELAY TIMES, DIFFERENTIAL INPUT TO 
REGISTER OUTPUT AND BUFFER OUTPUT 


aS 


ee TEXAS INSTRUMENTS 


TYPES SN55236, SN55237, SN75236, SN75237 
DUAL SENSE AMPLIFIERS/DATA REGISTERS 


PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


REGISTER 
-5V OPEN OPEN 5V 5V OUTPUT 
ie IC IW/1RI 1D _| vec a 
aw a== eau» > 2 come ——= ==: ~——>P D> ae —s 
Ruy) = 820 2 
Ly L(Y) 
| Cuy}; 
fiz | 50 pF (See 
oe OPEN = (See Note 
PULSE | Note Cc) 
GENERATOR | » + 
(See Note A) 
PULSE : 
GENERATOR 
(See Note A) | 
See Note E | 
TH 
t) 
l2v 
! 
See Note E te ene! 
TEST CIRCUIT 
els iS a ee ee ee RY 
STROBE 15V x M15 Vv 
| | OV 
| | —>| he PHL 
REGISTER | | VOH 
OUTPUT | | | 
(See Note D) | | 
| VOL 
trLH >| ke | l 
—?>| a 250 ns 
l ss as a ea BAY 
DATA 
LOAD 15V 15V 
bo tw(L) oY 
VOLTAGE WAVEFORMS 
NOTES: 


A. The pulse generators have the following characteristics: Zg = 50 2, t, = 15 ns, te = 15 ns, tw(L) 2 35 ns, PRR = 500 kHz. 
B. Ciy) includes probe and jig capacitance. 

C. All diodes are 1N3064. 

D. Initially low output condition can be established by repetitive cycling. 

E 


- Connections are shown for testing channel 1. To test cnannel 2, reverse connections of 1C and 2C along with inputs and outputs. 


FIGURE 8—PROPAGATION DELAY TIMES, STROBE AND DATA LOAD TO REGISTER OUTPUT 
Se ET SE i OA RTD 
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TYPES SN55236, SN55237, SN75236, SN75237 
DUAL SENSE AMPLIFIERS/DATA REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


PULSE 
GENERATOR REGISTER 
(See Note A} -5V OPEN OPEN 5v OUTPUT 
Vec- Ic 1W/1RE 1D Vcc+ 5V 5V 
ae —— 4H 5 a ; 
L(Y) = 820 2 R = 
= §20 22 
ve db ly (See Note C) He) 
Das 
= Ci(y) = 50 pF ie 
| (= “s | See Note 8) 
BD: jaz BUFFER 
PULSE $2.1V Vref | seat 
GENERATOR ° l CL(z) = 450 pF 
(See Note A) § | | ae 
— Lb | | ” 
PULSE R 2 ar, l 
GENERATOR fee 
(See Note A) = | | 
| | | 
PULSE a 
GENERATOR | loz ee 
(See Note A} ! 
| 
2A1 -— | 
See Note E | }2 OPEN 
is | oP) 
— oe 
| j 
| es a = aes 
2€ aw{_|2Ri~ [20 “TGNo 


TEST CIRCUIT 


REGISTER 
OUTPUT 


feet tet 


e— tTLH —*} 


VOLTAGE WAVEFORMS 


NOTES: 


> 


. The pulse generators have the following characteristics: 29 = 50 22, tp = 15 ns, te = 15 ns, twi4 
PRR = 500 kHz. 

Ciiy) and C, (z) include probe and jig capacitance. 

. All diodes are 1N3064. 

. Initially high output condition can be established by repetitive cycling. 


moog 


> 40 ns, tyw2 2 100 ns, 


Connections are shown for testing channel 1. To test channel 2, reverse connections of 1C and 2C klong with inputs and outputs. 


FIGURE 9—PROPAGATION DELAY TIMES FROM DATA INPUT AND RESET TO REGISTER OUTPUT, 


TRANSITION TIMES OF REGISTER OUTPUT AND BUFFER OUTPUT 


RT 
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TYPES SN55236, SN55237, SN75236, SN75237 
DUAL SENSE AMPLIFIERS/DATA REGISTERS 


TYPICAL CHARACTERISTICST 


LOW-TO-HIGH-LEVEL OUTPUT PROPAGATION DELAY TIME LOW-TO-HIGH-LEVEL-OUTPUT PROPAGATION DELAY TIME 
FROM DIFFEPENTIAL INPUT TO REGISTER OUTPUT FROM STROBE INPUT TO REGISTER OUTPUT 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
60 


See Figure 7 


4 
50 | +} 


20 


10 


tPLH- Propagation Delay Time—us 


tPLH—Propagation Delay Time—ns 


0 
—60-40-20 0 20 40 60 80 100 120 140 


—60 -40-20 0 20 40 60 80 100 120 140 


Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—°C 


FIGURE 10 FIGURE 11 
LOW-TO-HIGH-LEVEL-OUTPUT PROPAGATION DELAY TIME HIGH-TO-LOW-LEVEL-OUTPUT PROPAGATION DELAY TIME 
FROM DATA INPUT TO REGISTER OUTPUT FROM DATA LOAD TO REGISTER OUTPUT 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


See Figure 9 


tPLH—Propagation Delay Time—ns 
tpH1—Propagation Delay Time—ns 


—60-40 -20 0 20 40 60 80 100 120 140 ~60 —-40-20 0 20 40 60 80 100 120 140 
Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—°C 
FIGURE 12 FIGURE 13 
HIGH-TO-LOW-LEVEL-OUTPUT PROPAGATION DELAY TIME HIGH-TO-LOW-LEVEL-OUTPUT PROPAGATION DELAY TIME 
FROM RESET TO REGISTER OUTPUT FROM DIFFERENTIAL INPUT TO BUFFER OUTPUT 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


tPHL—Propagation Delay Time—ns 
tp}. —Propagation Delay Time—ns 


10 


0 
~60 -40-20 0 20 40 60 80 100 120 140 ~—60 -40 -20 0 20 40 60 80 100 le 140 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—"C 
FIGURE 14 FIGURE 15 


T Data for temperatures below O°C and above 70°C are applicable for Series 55 devices only. 


TEXAS INSTRUMENTS ve 


TYPES SN55236, SN55237, SN75236, SN75237 
DUAL SENSE AMPLIFIERS/DATA REGISTERS 


TYPICAL CHARACTERISTICST 


DIFFERENTIAL-INPUT THRESHOLD VOLTAGE TOTAL DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
10 300 —+— tS 
2 BERE 
; 9 t 
& 
£ 8 
3 
> = 
7 —4 € 
2 é — 200} + | 4 | eset 2 
£6 2 
: a | 
= 5 é 3 } ' ae + 4 
5 Qa 
c 4 3 
= 3 r 100 | see re a (etcapee Cees Ce | 
o a Vec+ = 5.25 V 
2 a CCt+ : 
= $ : Voc- = 5.25 Vv} ++ { | 
F 1 | te + Inputs grounded 
b re) 
> 0 Iti care) Nee “ ved il ol ue act orl 
—60 -40 -20 0 20 40 60 80 100 120 140 60-40-20 0 20 40 60 80 100 120 140 
Ta-—Free-Air Temperature-- C Ta—Free-Air Temperature— °C 
FIGURE 16 FIGURE 17 


t Data for temperatures below 0°C and above 70°C are applicable for Series 55 devices only. 


THERMAL INFORMATION 


SN55236 
DISSIPATION DERATING CURVE 


Maximum Continuous Dissipation—mW 


DERATE FROM 
6.4 mW/°C 80°C 


50 60 70 80 90 100 110 120 130 


Ta—Free-Air Temperature—C 
FIGURE 18 
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TYPES SN55236, SN55237, SN75236, SN75237 
DUAL SENSE AMPLIFIERS/DATA REGISTERS 


TYPICAL APPLICATION DATA 
input line layout considerations 


Input sensitivity and device speed require adequate precautions in the routing of signal input and reference lines to 
prevent noise pickup. Bypassing of supply and reference inputs at the device with low-inductance disc ceramic 
Capacitors, and use of a good ground plane to separate strobe and output lines from sense and reference input lines, are 
recommended procedures. 


sense-input termination resistor considerations 


Termination resistors are intentionally omitted from 
the sense-input terminals so the designer may select 
resistor values which will be compatible with the 
particular application. Matched termination resistors, 
(RT, Figure 19), normally in the range of 25 Q to 


200 22 each, are required not only to terminate the SENSE EING RT SENSE-INPUT 
sense line in a desired impedance but also to provide a AMPLIFIER 
d-c path for the sense-input bias currents. Careful EIN 


; ; : DEVICE) 
matching of the resistor pairs should be observed or 


effective common-mode rejection will be reduced. 


FIGURE 19 


timing diagram 


——\——- CYCLE 1+} CYCLE 2 —__________» 
<+— READ 1 ——e}e—— WRITE ——ehe—— READ 0 ——ehe—— WRITE ——_» 


DIFFERENTIAL 
INPUT 


| 

| 

| 

| 

| | 

| 

CHANNEL | | 
SELECT | | | | 

| | 

REGISTER | t | 

OUTPUT | | 

| | 

| | 


0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2 
TYPICAL TIME SCALE-—xs 
FIGURE 20 
SS SSS Sa SSS SSS 
Tl cannot assume any responsibility for any circutts shown 
or represent that they are free from patent infringement. TEXAS INST RUM ENTS 
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SYSTEMS TYPES SN55244, SN75244 
INTERFACE CIRCUITS A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


BULLETIN NO, DL-S 7312060, SEPTEMBER 1973 


IDEAL FOR PLATED-WIRE, THIN-FILM, AND OTHER 
HIGH-SPEED LOW-LEVEL SENSING APPLICATIONS 


e Input Threshold Level... 0.7 mV Typical 
© tpPHL from Selected Channel ... 18 ns Typical 


; JJA, OR N 
= Decoded Inpat Channel seecnen DUAL-IN-LINE PACKAGE (TOP VIEW) 
e TTL Compatible Logic Inputs and Output Eeerer 
CAPACITOR 
e Wired-AND Output Capability ———— RESTORE OUTPUT 


@ D-C Level-Restore Gate for Capacitors 
e Output Strobe Capability 


description 


The SN55244 and SN75244 each comprise four input 
channels with decoded selection, two stages of gain 
employing capacitive coupling, and a TTL-compatible 
output gate. A-c coupling reduces access time by 
eliminating the problems usually associated with d-c 


offset voltages on the input lines. The output is STROBE co mit 
normally high and pulses low only when the relation- DIFFERENTIAL SELECT SELECT 


. A . INPUTS 
ships shown in the function table take place. el 


positive logic: see function tables 


The SN55244 is characterized for operation over the 
full military temperature of —55°C to 125°C; and the 
SN75244 is characterized for operation from 0°C to 
70°C. 


CHANNEL SELECTION TABLE FUNCTION TABLE 


CHANNEL INPUTS OUTPUT 
SELECTED CAPACITOR SELECTED 
STROBE Y 
RESTORE CHANNEL 


A 
B 
Cc 
D 


H = high level (steady state, Vj > Vjpyy Min or Vip >VT 
L = low level (steady state), Vy < Viz max or Vip < V7 
X = irrelevant (any input, including transitions) 
t = transition from low tevel to high fevel 

“LI = low-level output pulse 


H 
H 
L 
L 


(sg A SE 2 EP ST eS 


_ TEXAS INSTRUMENTS 


TYPES SN55244, SN75244 
A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


functional block diagram 


Al 
ag &14) 
B1 
B2 
OIFFERENTIAL 
INPUTS 
C1 (1) re D-C 
(2) LEVEL 
a SHIFTER {9) OUTPUT 
Y 
o1 (3) 
p2 14) (6) Spore 
CHANNEL SELECT cso {7 
CHANNEL SELECT csi (8) DECODER 
CAPACITOR RESTORECR (11) 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltages (see Note 1) 
Differential input voltage (see Note 2) en fax. Tet wee te Be ae og ie Sa “aie Bae Sas PR eas oO ae ee. SOVIOSY 
Common-mode inputvoltage . 2... 1. ee ee ee ee ee ee) 6B V O05 V 
Capacitor restore, channel select, or strobe input voltage BE > tah? ike oe shee Cig. aha ape, one “ci des oa Safed hte oe oes a SO 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note3) ......2.2.2.2... 1W 
Operating free-air temperature range: SN55244. 2. 7 2 ww we ee) 55°C to 125°C 
SN 75244 oe 6 tu dee He AOR Sen ee Se a ls Eat OPC 16 70-€ 
Storage temperature range 2. 2 2 1... ee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J or JA package odie, dis <2: he Wee ee Boge ae aed cs 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . ........2.2.2.2.8 084 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential input voltages are at A1 with respect to A2, and similarly B1 to B2, C1 to C2, and D1 to D2. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curve, Figure 10. 


recommended operating conditions 


Supply voltage, Voc 4.75 5 525/475 5 5.25 
Supply voltage, Veg , —6 : —5.7 —6 —6.3 


—5.7 —6.3 
+200 +200 
Common-mode input current, ljc 10 ve MA 


Differential input current, l}p 200 


Operating free-air temperature, Ta —55 0 70 


TEXAS INSTRUMENTS we 


TYPES SN55244, SN75244 
A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST 
TEST CONDITIONST MIN TYP MAX | UNIT 
FIGURE 
Vec=5V, Veg =—-6V, 
Ta = MIN to MAX 


PARAMETER 


V Differential input threshold voltage+ 


+ 
CSO or CS1 


0.7 mV 
F . 20 
Vcc = 5.25, Veg = -6.3 V 0.5 
Vv 
Vv 
Vec=5V, Veg =-6V, 
Vicr Common-mode input voltage range ao a 
yo = —10 pA to +200 pA 4 


wi 
Vec=5V, Veg =-6V 0 to 
Vipr Differential input voltage range ce ce 
lip = 200 uA 3.7 
; Vcc = 4.75V, Vee = —5.7 V, 
VoH_ High-level output voltage 2.4 3.6 Vv 
4 : 
8 


V High-level input voltage 
1H : z Capacitor Restore 


or Strobe 
Channel Select 4 
CSO or CS1 


Vit. Low-level input voltage 
Capacitor Restore 


1,4 


| 
: 
md 
co) 
< 


< 


Vit(s)=9.8V, !oH=—400 uA 


—— : 
Veco = 4.75 V, VEE = -5.7V, 
Vo_ Low-level output voltage 1,4 ee EE 0 05} V 
lol = 10mA 
Channel select 
1 3] mA 
CSO or CS1 


Channel! select Vv -526V y ey 
CSO or CS1 ai Sea 


Vec=5.25V, VeE=-63V, 


I High-level input current 
tH ' Vj =3.5V 


Nie Low-level input current 


- V,;=0 
Capacitor restore 
{cc Supply current from Vcc Vcc = 5.25V, VEE = —-6.3V, 15 22 30 A 
m 
leE— Supply current from VEE See Note 4 —15 —20 -—30 


tEor conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions. 


tThis is the lowest value of differential voltage signal that will cause the output to drop to a level that sets the latch shown in Figure 1, the 
latch being in free air at 25°C. 


NOTE 4: Supply currents are measured with the output open; CSO, CS1, and CR at 3.5 V; and Al, A2,andS atoOV. 


A I TS I I TE I ET a I ET TT LED 


aaa TEXAS INSTRUMENTS 


TYPES SN55244, SN75244 
A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 
switching characteristics, Vcc = 5 V, VEE = —6 V, Ta = 25°C 


FROM TEST 
PARAMETERt TEST CONDITIONS |MIN TYP MAX] UNIT 
(INPUT) FIGURE 


se [os 
: 
a me 18 rns 
: 


CS0 or C81 : 


Ttp LH = Propagation delay time, tow-to-high-level output. 
tpHL = propagation delay time, high-to-low-level output. 


operating characteristics, Vcc = 5 V, VEE = -6 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS |MIN TYP MAX | UNIT 


Channel select CSO or CS1 
5 


tsymin Minimum setup time 


; Minimum hold time for 
thmin 


; 130 
capacitor restore high 


Common-mode-input 
torC , Vic=42V 
overload recovery time 


Differential-inout overload 


torD 


= 
0 
Hl 
+ 
< 


recovery time 


VEE Vcc 


5023 5022 5022 500 0.1 560 2 

Ve 

Al te fits 

i : eR Cre ee ee eee ; 

INPUT to ' 

Bu ANNEL as Fetes ee OA tesa : En 

sevecteo| 84 

cia per ee oi 
fae OE y 


+ it SN54H00 GATES 
A) - (USED ONLY FOR 
LATCH RESET LINE VT MEASUREMENT) 


(LOW RESETS OUTPUT HIGH) 


CHANNEL SELECT CSO CAPACITOR RESTORE 
PULSE GENERATOR PULSE GENERATOR 
50 2 


50 Q 

CHANNEL SELECT CS1 STROBE 

PULSE GENERATOR PULSE GENERATOR 
02 


C,_ includes probe and jig capacitance. 

All diodes are 1N916 or 1N3064. 

Each channel is tested separately. Inputs not under test are left open. 

The pulse generators shown above have the following characteristics: Z9 = 50 Q, ty = 10 ns, te = 10 ns. 


50 2 5 


NOTES: 


Dag> 


FIGURE 1—V7, Vin. Vit. VOL. tPLH. tPHL 
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TYPES SN55244, SN75244 
A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 


NOTES: A. Each channel is tested separately. Channel inputs not under test are open. 
B. lig = 141) OF '4(2) (typical value applies to each). 11 = 14(1)—!1(2)- (1) aNd 1y(2) are the currents into the differential inputs of 
the channel under test. 
C. Each channel is selected in turn as shown in the channel selection tabfe. 
FIGURE 2-\ig. lio 


SELECTED 
CHANNEL ene 


OTHER 
THREE 
CHANNELS 

[en 


CHANNEL 
eureeo| °| 
B 
Cc 
D 
NOTE A: The total bias current |;g, coming from the unselected channels, must be less than 1 WA. 


FIGURE 3—Viy, ViL 
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TYPES SN55244, SN75244 


A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching waveforms 


SELECTED 
CHANNEL 
INPUT 


CAPACITOR 
RESTORE 


Vict 
Vint 
STROBE 


Vint 


VOH 


ouTPuTt 


+ TABLE OF INPUT LEVELS 


apis TESTING Vy TESTING Von, VoL 
Vion Vin Vir | Vion Vin Vin 
Selected Channel VT 


10 mV 


3V OV 
3V OV 


Capacitor Restore 
Strobe 


T Output waveform is for latch output (see Figure 1) when testing Vr, 
otherwise for Y output. 


FIGURE 4—Vr, Vin. Vit. Vou: Voi 


tee 5mvV 

SELECTED 
CHANNEL 
{NPUT 

Ov 

3V 
CAPACITOR 
RESTORE 

aaa a OV 


STROBE 


OUTPUT 
Y 


tPH La 


FIGURE 6—PROPAGATION DELAY TIMES FROM STROBE 


SELECT CS1 OR CSO 


SELECTED 
CHANNEL 
INPUT 


CHANNEL 
SELECT CSO 


CHANNEL 
SELECT CS1 


CAPACITOR 
RESTORE 


STROBE 


OUTPUT 
Y 


tPHL—f-—a4 tPLH 


FIGURE 5—SETUP TIMES OF CHANNEL SELECT CSO, CHANNEL 
SELECT CS1, CAPACITOR RESTORE, AND STROBE; AND 
PROPAGATION DELAY TIMES FROM SELECTED CHANNEL 


SELECTED 
CHANNEL 
INPUT 
Ov 


----~---- 3V 
CHANNEL 
SELECT CSO OR CS1 1.5V 15V 
t OV 


CHANNEL 


CAPACITOR 
RESTORE 


STROBE 


OUTPUT 


FIGURE 7—PROPAGATION DELAY TIME FROM CHANNEL 


SELECT CSO OR CHANNEL SELECT CS1 
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TYPES SN55244, SN75244 


A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching waveforms (continued) 


SELECTED 
CHANNEL 
INPUT 


FIGURE 8—HOLD TIME FOR CAPACITOR RESTORE HIGH, 
PROPAGATION DELAY TIME FROM SELECTED CHANNEL 


+1 (for torD) 
INPUT 
- (See Note A) 


3V 
CAPACITOR 
RESTORE 
-~-------- -oVv 
---------- 3V 
STROBE | \ 
ov 
VOH 
OUTPUT 
Y 


ne Re NOL 


NOTE A: Although the targe initial pulse is shown as a positive 
pulse, it may be either a positive or a negative 
common-mode or differential-mode input pulse. The 
triangular 5-mV input pulse is a differential-mode 
pulse. 


FIGURE 9—COMMON-MODE AND DIFFERENTIAL-MODE 
RECOVERY TIMES 


THERMAL INFORMATION 


DISSIPATION DERATING CURVE 


SERIES 75 
MAX TA 


1000 


Maximum Continuous Dissipation—mW 
ron) 
° 
ro) 


a a | ee 
oe ee SE 
Cee be det ep 


DERATE 
JA 8.0 mW/°C 
10.4 mw/°C 


me SERIES 55 re 


MAX Ta T 


PANIN 


FROM 
25°C 
54°C 


ES ee 


20 30 40 50 60 70 80 90 100 110 120 130 
Ta—Free-Air Temperature—C 


FIGURE 10 
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+2 V (for torC) or 


TYPES SN55244, SN75244 
A-C-COUPLED FOUR-CHANNEL SENSE AMPLIFIERS 


TYPICAL CHARACTERISTICST 


VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 
from from from 
STROBE CHANNEL SELECT CSO CHANNEL SELECT CS1 
6 
5 
* * : 
9 4 | 
5 5 : 
ra >, $ 
3 4 i 
3 2 3 
ae fc) 
is) [o) ! 
> > = 
1 
0 
191.1 4.2 1.3 1.4 1,45 1.6 1.7 1819 2 1 361.1:1.2 1.3 14 1.5 1.6 1.7 18 19 2 i?) 0.5 1 1.5 2 2.5 3 
V4(S)~Strobe Input Voltage—V V4(CS0Q)—Channel Select CSO Input Voltage—V Vi(cS1)~—Channel Select CS1 Input Voltage—V 
FIGURE 11 FIGURE 12 FIGURE 13 
THRESHOLD VOLTAGE 
vs THRESHOLD VOLTAGE THRESHOLD VOLTAGE 
FREE-AIR TEMPERATURE vs vs 
SUPPLY VOLTAGE Vcc DIFFERENTIAL-INPUT PULSE WIDTH 
7 > 2 
| E E 
& n | 
oO 
E g 8 
> 3 = 
a > > 
2 3 2 
& 3 ) 
<x pag 
pa c£ 
| = 
Fr F 
> a FE 
> > 
-75 -50 -25 0 25 50 75 100 125 45 4.75 5 5.25 5.5 0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—°C Vcc-Supply Voltage—V t wid) Differential Input Pulse Width—ns 
FIGURE 14 FIGURE 15 FIGURE 16 
LOW-LEVEL OUTPUT VOLTAGE SMALL-SIGNAL DIFFERENTIAL INPUT IMPEDANCE SENSE AMPLIFIER 
vs VS VS 
OUTPUT CURRENT FREQUENCY SMALL-SIGNAL PULSE RESPONSE 
> 
E 
! 
2 G > 
3 4 
> 8 g 
3 c Ss 
a ie) 
5 g s 
= E 2 
z . 5 
2 2 1 
3 i © 
nw > t 
Vec = 4.75 V 
5 Vegz~5.7V 
> Vip =5 mV 
No load 
0 2 4 6 8 10 12 14 16 18 20 0.1 0.2 0.4 0.7 1 2 4 7 10 0 20 40 60 80 100 120 140 
IO —Low-Level Output Current-mA f—Frequency—MHz t—Time—ns 
FIGURE 17 FIGURE 18 FIGURE 19 
Tt Data for temperatures below O°C and above 70°C are applicable for SN55244 only. 
Ti cannot assume any responsibility for any circuits shown 7-7 
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TEXAS INSTRUMENTS 


38510/MACH IV PROCUREMENT SPECIFICATION 


1.0 INTRODUCTION 


High-reliability linear integrated circuits are processed per Texas Instruments MACH IV Procurement Specification in 
accordance with MIL-M-38510. This program was initiated by Tl to ensure that quality and reliability are built into, 
not tested into, integrated circuits. 


For ease of selection, a complete listing is included giving device, package, and process level for all stocked devices. 
Other combinations are available on special request. 


Section 3.0 gives the different process levels available in the Tl MACH IV Procurement Specification. This includes 
100% processing, Group A lot acceptance, Group B and C periodic qualification tests, and manufacturing qualification 
procedure. Also included in this section is a copy of the T!| Group B and C periodic data plan. With this plan, Group B 
and Group C data is generated quarterly on each generic family of devices. 


Section 4.0 covers JAN ICs and provides a table of recommended usage and cross-reference from 38510 slash sheet to 
Tl type number. 


2.0 38510/MACH IV DEVICE LIST 


The products listed in this section are those most often used in military applications. These devices are offered with 
both 883-Class C (SNM) and 883-Class B (SNC) processing. 883-Class A (SNH) processing is also available on most 
device types and can be supplied on special request. (Contact a TI sales office for further information.) 


eee 


TEXAS INSTRUMENTS 


38510/MACH IV PROCUREMENT SPECIFICATION 


LINE DRIVERS 


PROCESS FLOW 
incur |_——SNM__|_ snc | 
eine PACKAGE PACKAGE DESCRIPTION 
TYPE 
TYPE TYPE 


[Yaa Party tine ifterentad EC 
KOT Party Line (Diternetad Si 
Pes xP P| | Deal 3State Outwur (iferentad dT 
[Baal 75:mA Output (SingleEnded) TA 
[T cised Transceiver, SingletEnded, Single SV Supply | 5 _| 
Ls Ea 


BURN-IN 
CIRCUIT 
FIGURE 


Dual, Differential, Single 5-V Supply 


PROCESS FLOW 


CIRCUIT CIRCUIT 
TYPE FIGURE 


55122 
| 55180 | 


MEMORY DRIVERS 


CIRCUIT 
FIGURE 


PACKAGE | PACKAGE DESCRIPTION 


}se| J | ve | se] 
RIES ga Dual Sink/Source, 600 mA 


x | x x 
cP x [usd Sink, 600 mA Sit 
een eee 


tPrecap visual inspection as defined by T! (Paragraph 6.1.2 of Bulletin CB-149 entitled “*38510/MACH IV High Reliability Microelectronics 
Procurement Specifications MIL-STD-883). 
* This device is to be announced in custom 24-pin flat package designated RA. 
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PERIPHERAL DRIVERS 


PROCESS FLOW 


PACKAGE PACKAGE DESCRIPTION 
TYPE TYPE 


BURN-IN 
CIRCUIT 
FIGURE 


Dual Positive-AND 


MESES 

[x [Tous Positvenand——SSSCSC~S~i ts 
[XP x[BuslPostiveOR SSCS a 
me 
Pees 


Pesasas | f(x [x] 
Se 9 ae 
| 55461 | of CT X {xX TX [ X | Dual Positive-AND 17 
rssasz [| [x[x[ | |x| x|buslPositivenanD —SC=“*~*~“*~S*~sSC*éiSC*d 
Pesaes | | [x[x| | [x [x] buaPositveoR SOs=“*‘“S*S*S*=‘“—‘~‘“s*~*~é~SCSCtiC*‘d 
|_| 


SENSE AMPLIFIERS 


PROCESS FLOW 


| sum | snc | 

SIREmNT DESCRIPTION 

TYPE TYPE TYPE FIGURE 
Ty Tualse| s [va [se NO. NO. 
Se oe 
[ssasa [Pe] TXT Sere Ampiin 24 mt 
rset [Pe Tx] lots art sev 
| 55236 | | |X] | |X [Dual Sense Amplifier/Data Register, +2 mV 
Ps2e7 | Lx] [ovat snse Ari fOatReginer-24 mv 209-68 


BURN-IN 
CIRCUIT 
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3.0 38510/MACH IV PROGRAM 


The Texas Instruments 38510/MACH IV Program includes a complete procurement document encompassing general 
specification MIL-M-38510 and MIL-STD-883. The 38510/MACH IV Program is a realistic cost-effective supplement 
to JAN, offering 38510/883 screening for those device types not yet covered by JAN specifications or those JAN 
circuits without adequate availability. The 38510/MACH IV Program device types may be cross-referenced to JAN 
circuit types, class, package and finish codes on page 12-23. The 38510/MACH IV Program places major emphasis or 
designing and building quality and reliability into the device, realizing that no specification or screening procedure can 
substitute for inherent reliability. It is realized that irrespective of lot quality, there will always be some small 
percentage of devices that are subject to early failure (“infant mortality’). The 38510/MACH IV screening will 
eliminate these early failures and serve to demonstrate with a high degree of statistical confidence that the required 
levels of quality and reliability have in fact been built into the device. The program is backed up by factory and 
distributor stocking programs on standard 38510/MACH IV Class B (SNC) devices, allowing quick delivery on most 
popular device types. 


3.1 38510/MACH IV PROCESS FLOWS (1) 


1. 


MIL-STD 883 


ee Ree ae 
CONDE; Y, |CONDE;Y3,Y; 


5 x 10-8 


Pe aaa 
ae, 
Data sheet Sect.3.3 
= 
BK20K 
Pack & ship STD STD 


Refer to TI Bulletin CB-149 for description of TEST METHODS AND CONDITIONS. 
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3.2 38510/MACH IV RECOMMENDED USAGE 


MIL-M-38510 provides for three reliability levels of processing and screening of integrated circuits, as defined in 
MIL-STD-883. Class A provides for the tightest level of processing and is intended for critical applications in missiles 
and manned spacecraft. Class B is provided for Hi-Rel avionics applications, while Class C is intended for less critical 
military applications. The reliability level required is determined by the System application, as shown in the following 
table. 


MIL-STD-883 
TYPICAL MIL-M-38510 38510/MACH IV 
RECOMMENDED USE SYSTEM APPLICATIONS CLASS CLASS 
Where repair or replacement Prototype, noncritical Class C 
is readily accomplished and ground systems SNM55X XX 


| “down time” is not critical 


Where repair or replacement Complex industrial 
is difficult or impossible and | Nonmilitary avionics SNA55XXX 


reliability is vital (Cost effective) 


Where repair or replacement Avionics systems 
is difficult or impossible and | space satellite SNC55XXX 
reliability is vital 


Where repair or replacement Manned Space Program- Class A 
is difficult or impossible and | NASA SNH55XXX 
reliability is imperative 


For more information on processing levels, refer to TI Bulletin CB-149. 


3.3 GROUP A CONFORMANCE 


Group A conformance shall consist of the electrical parameters in the manufacturer’s data 
sheet. If an inspection lot is made up of a collection of sublots, each sublot shall conform to 
Group A, as specified. 


SUBGROUP LTPD (%) 
LEVEL: LEVEL II LEVEL tI LEVELIV 
38510C 38510B 38510A 
Subgroup 1 5 7 5 5 
25°C, de 
Subgroup 2 10 10 7 5 


High Temperature, dc 


Subgroup 3 10 10 7 5 
Low Temperature, dc. 


Subgroup 4 10 10 7 5 


Dynamic and Switching Tests @ 25°C, 


NOTE: Functional tests included in D.C. tests. 
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3.4 CERTIFICATION 


3.5 


The manufacturer shall include a certificate of compliance with each shipment of parts if 
requested on the purchase order. This certificate shall indicate that all specified tests and 
requirements of this specification have been made or met, and that the lot of devices 
(identified by lot and/or batch number) are acceptable. The certificate shall bear the name 
and signature of the manufacturer’s Quality Control representative, the date of acceptance 
or signing, and any pertinent notes as applicable. 


TABLE | 
MANUFACTURERS QUALIFICATION PROCEDURE 
LTPD 
MIL-STD-883 
TEST METHOD CONDITIONS 
Subgroup 1 
Physical Dimensions 2008 Condition A & B 15 
Visual and Mechanical 
Subgroup 2! 
Solderability 2003 15 
Subgroup 32 
Thermal Shock : 1011 Condition B 
Temperature Cycling 1010 Condition C 
Moisture Resistance 1004 Omit step 7B and 
Initial Conditioning 
Critical Electrical 5004 25°C, OC - 15 
Parameters 
Subgroup 42 
Mechanical Shock 2002 Condition B 
Vibration Variable 2007 Condition A 
Freq. 
Constant Acceleration 2001 Condition — 
Critical Electrical 5004 25°C, DC - 15 
Parameters 
Subgroup 5! 
Lead Fatigue 2004 Condition B2 
Fine Leak 1014 Condition A, Per Para. 
4.3.7 Herein 
Gross Leak 1014 Condition C, Per Para. 15 
4.3.7 Herein 
Subgroup 6! 
Salt Atmosphere 1009 . Condition A, Omit 15 
Initial Conditioning 
Subgroup 72 
Storage Life 1008 150°C, 1000 Hrs. Minimum 
Critical Electrical 5004 25°C, DC - 10 
Parameters 
Subgroup B? 
Operating Life 1005 125°C, 1000 Hrs. Minimum 
Return to 25°C without 
bias 
Critical Electrical 5004 25°C, DC - 10 
Parameters 
Subgroup g! 
Bond Strength 10 devices 
a Thermocompressions 2011 Condition B, D not greater 
b. Ultrasonic 2011 Condition B, D than 1% 
defective 


1. Visual and/or hermetic end points hence electrical or visual rejects may be used. Reference MIL-STD-883. Method 50085, Para. 3.4. 


2. Electrical end points only. 
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3.6 TABLE II 
LOT ACCEPTANCE/PERIODIC QUALIFICATION TESTS 
(GROUP B/GROUP C) 
GROUP B 
MIL-STD-883 LEVEL IV} LEVEL tI] LEVEL i! 
TEST METHOD CONDITIONS 38510A 
Subgroup 1 


Physical Dimensions 


Visual and Mechanical 2008 Condition A 
Subgroup 2 
Marking Permanency 2008 Condition B, para. 3.2.1 
Visual and Mechanical 2008 Condition B per applicable 
detail specification 
Bond Strength 32 2011 Condition B or D 
2 grams for Au bonds 
Subgroup 33 1 gram for Al bonds 
Solderability 2003 
Subgroup 43 
Lead Fatigue 2004 Conditions B2 
Fine Leak 1014 Conditions A or B, per 
para. 4.3.7 of this spec. 
Gross Leak 1014 Condition C, per para. 4.3.8 
of this spec. 
GROUP C 
Subgroup 14 
Thermal Shock 1011 Condition B 
Temp. Cycle 1010 Condition C 
Moisture Resistance 1004 Omit Initial Cond. & step 7B 
Critical Electrical Parameters 5004 25°C, DC 
Subgroup 24 
Mechanical Shock 2002 Condition B 
Vibration Variable’ Freq. , 2007 Condition A 
Constant Acceleration 2001 Condition E 
Critical Electrical Parameters 5004 25°C, DC 
Subgroup 3 
Sait Atmosphere 1009 Condition A Omit Initial 
Conditioning 
Subgroup 44 
High Temp. Storage 1008 150°C, 1000 Hrs. 
Critical Electrical Parameters 5004 25°C, DC 
Subgroup 54 
Operating Life Test 1005 125°C, 1000 Hrs. Minimum 
Critical Electrical Parameters 25°C, DC 
1. Also applicable for Level II. 2. Bond strength test may be performed on 3. See footnote 1 in Table |. 
samples randomly selected immediately 4. See footnote 2 in Table | 


following internal visual prior to sealing 
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3.7. GROUP B/GROUP C PERIODIC DATA PLAN 


All linear devices listed in section 2.0, after passing the 100% processing required by section 3.0, are then required to 
pass periodic Group B/Group C test as outlined in Section 3.6. Each quarter, devices are selected from each Generic 
family per the schedule shown below. After completion of all testing a report is complied for each family showing all 
tests results. These reports are available for shipment with parts when funded on purchase order. Please contact a Tl 
Field Sales Office for pricing. 


GROUP B/GROUP C SCHEDULE 


GENERIC FAMILY 


Memory Drivers 


Sense Amps 
Line Drivers 


Line Receivers 
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_ af 
0ov—--— 


f = 100 kHz 
D = 50% 


MIL-STD 883, METHOD 1015, CONDITION A 
SN55113 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55109 SN55110 


FIGURE 1 FIGURE 2 


MIL-STD 883, METHOD 1015, CONDITION A 
SN55114 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55121 


FIGURE 3 FIGURE 4 
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+5.5V 


f = 100 kHz 
D = 50% 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55138 


FIGURE 5 


f = 100 kHz 
D = 50% 


MIL-STD 883, METHOD 1015, CONDITION D MIL-STD 883, METHOD 1015, CONDITION D 


SN55183 SN55107B 
SN55108B 
FIGURE 6 FIGURE 7 
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MI!IL-STD 883, METHOD 1015, CONDITION A 
SN55115 


FIGURE 8 


500 100 2 


Q 
Veer Vcec3 
{ 


27 2 


pone Voc2} 


= 1002 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55122 


FIGURE 9 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55180 
FIGURE 10 
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8-12 


f = 100 kHz 
D = 50% 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55182 


FIGURE 11 


Pulses applied sequentially at the rate of 
100,000 pps, D = 10%. 


INPUT 
(See 
Table) 


= +5 V 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55326 


FIGURE 13 


H=3V,L=0V 
Pulses applied sequentially at the rate of 
100,000 pps, D = 10%. 


INPUT 


Rint Vcec2 


100 Q 
a 
INPUT |, 
(See 
Table) e 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55325 
FIGURE 12 


H=3V,L=O0V 
Pulses applied sequentially at the rate of 
100,000 pps, D = 10%. 


38 2 


INPUT 
(See 
Table) 
5102 yey 
MIL-STD 883, METHOD 1015, CONDITION D 
SN55327 
FIGURE 14 
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+56.15V +9.8V 


INPUT 


ea a 3012 
17 
18 
19 
a 
20 
7 inpuT | ° 
(See 
Table) 


N 
WO 
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w 
N 
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N 
co 


Risink) Risink) TCVIsink) Veg 


_ 
hb 
es) 
So 


~~ 
o 


DTrrtrt[rreererjtritirrerrereiosc 
Ww 
_ 


Ttrrmytrrttier -rrrjrreer 
-~rerrirerm oc rier er eocer|er rer efe 
DTretrjtdritirjrlirirjiqgert«zirie 
S 
TOrerjlTtrrjrTtirrizr tere 
EE&Tr rr rit rrtlrrerele 
IX rTrjrrtrt Tirrrelrerere 
IrtrtrmrirtrérrzTrirtrirrrtitr rie 
Loe feel ie Sele Bele roe es 


—_= 
oO 


Ww 
nN 


6.49 2 —1.43V +12.3V 


H=3V,L=0OV 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55329 


FIGURE 15 


MIL-STD 883, METHOD 1015, CONDITION D 
SN55450B 
SN55460 


FIGURE 16 
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5V 


272 
TC Vec 
a a6 . AND/OR 
GATE 
0 
2 us 2 us 


2 us 2 us 


MIL-STD 883, METHOD 1015, CONDITION D 


SN55451B SN55453B 
SN55461 SN55463 
FIGURE 17 
5V 
272. 
}~-— 20 us —ol NAND/NOR  - 
3V GATE 
1) 
2 us 2 us 


L — —_. Sno 


ae 


2 us 2 us 


MIL-STD 883, METHOD 1015, CONDITION D 


SN55452B SN55454B 
SN55462 SN55464 
FIGURE 18 
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H=3V,L=0V 
Pulses applied sequentially at the rate of 
100,000 pps, D = 50%. 


INPUT 
(See 
Table) 


MIL-STD 883, METHOD 1015, CONDITION D 
SN5524 SN55232 =SN55234 


FIGURE 19 


26.12 3W 


MIL-STD 883, METHOD 1015, CONDITION B 
SN55236 SN55237 


FIGURE 20 


a 
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re 


4.0 JAN MIL-M-38510 INTEGRATED CIRCUITS 


The Texas Instruments JAN MIL-M-38510 Prograr.: provides production capability for Hi-Rel JAN !C’s. MIL-M-38510 
and MIL-STD-883 have been fully implemented to provide JAN MICROC!RCUITS for both military original 
equipment and logistic requirements. 


Section 4.2 provides a convenient cross reference from the JAN part number to the corresponding standard catalog part 
number for ease in locating the commercial equivalent. Contact a Tl Field Sales Office for information on JAN types 
currently qualified, or planned for future qualification by Texas Instruments in both Class B and Class C. 


4.1 JAN RECOMMENDED USAGE 


The following table defines the reliability classifications of MIL-M-38510 JAN 1IC’s, and the intended areas of 
application. MIL-M-38510 recommends that for original equipment complements the device class appropriate to the 
need be used, while Class B is recommended for spare parts for logistic support. 


MIL-STD-883 
TYPICAL 
RECOMMENDED USE SYSTEM APPLICATIONS MIL-M-38510 
CLASS 
Where repair or replacement | Prototype, noncritical Class C 
is readily accomplished and ground systems 
“down time’”’ is not critical 


Where repair or replacement | Avionics systems, Class B 
is difficult or impossible and | space satellite 
reliability is vital 


Where repair or replacement | Manned Space Program- Class A 
is difficult or impossible and | NASA 
reliability is imperative 


When system designs utilize IC’s not listed on the OPL or for which no slash sheets exist, the Tl 38510/MACH IV 
Program may be used as the detail procurement specification. The 38510/MACH IV Progarm implements the processing 
and screening requirements of MIL-M-38510 and MIL-STD-883, and is intended as a supplement to the JAN slash 
sheets. For more information on the 38510/MACH IV Procurement Specification, refer to Ti Bulletin CB-149. 


ee 


ane TEXAS INSTRUMENTS 


JAN NO 
38510/103-04BGC 
38510/103-04CGC 
385 10/103-04BHC 
38510/103-04CHC 


38510/104-01BAC 
38510/104-01CAC 
38510/104-01BCB 
38510/104-01CCB 


38510/104-02BAC 
38510/104-02CAC 
38510/104-02BCB 
385 10/104-02CCB 


38510/104-03BFC 
38510/104-03CFC 
38510/104-03BEB 
38510/104-03CEB 


38510/104-04BFC 
38510/104-04CFC 
38510/104-04BEB 
38510/104-04CEB 


38510/104-05BFC 
38510/104-O05CFC 
38510/104-05BEB 
38510/104-05CEB 
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4.2 JAN INTEGRATED CIRCUITS AND TI CIRCUIT TYPE 


CIRCUIT TYPE 
38510/SNC52111L 
38510/SNM52111L 
38510/SNC52111FA 
38510/SNM52111FA 


No equivaient 
No equivalent 
38510/SNC55107AJ 
38510/SNM55107AJ 


38510/SNC55108AFA 
38510/SNM55108AFA 
38510/SNC55108AJ 
38510/SNM55108AJ 


38510/SNC55114SB 
38510/SNM55114SB 
38510/SNC55114J 
38510/SNM55114J 


38510/SNC55115SB 
38510/SNM55115SB 
38510/SNC55115J 
38510/SNM55114J 


38510/SNC55113SB 
38510/SNM55113SB 
38510/SNC55113J 
38510/SNM55113J 


a NNN —— 
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IC SOCKETS AND INTERCONNECTION PANELS 


Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year’s experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts. 


Wrought Gold Contact 

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold 
only where it is needed — at the point of contact. 


How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 


Texas Instruments, Attleboro, Massachusetts, is the world’s largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it’s needed. Premium performance at no premium in price. 


IC Sockets 

Texas Instruments family of IC sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you‘ll find anywhere. Choose from open or closed entry wire-wrapped* sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 


iC Panels 

To match the industry’s broadest line of IC sockets T! offers one of the industry's widest selections of off-the-shelf pin and 
socket panel products. Logic panels. Logic cards. Accessories. Add TlI’s custom design capability and wire wrapping for full 
service, 


Additional information including pricing and delivery quotations may be obtained from your nearest T! Distributor, TI 
Representative, or: 


Texas Instruments Incorporated 
Connector Product Marketing 
MS 11-1 

Attleboro, Massachusetts 02703 
Telephone: (617) 22-2800 


TELEX: ABORA927708 


T Registered trademark of Gardner-Denver 
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LOW PROFILE SOCKETS 
SOLDER TAIL 


C-93 SERIES GOLD CLAD CONTACTS 


Universal mounting and packaging 
Mylar anti-wicking wafer 
Stand-off tabs on base for solder flush 


Redundant contact points for low contact resis- 
tance, high reliability and repetitive insertion 


Closed entry construction 


MATERIAL: 
SOLDER STANDOFF A. Body-glass filled nylon (GFN) 
B. Contact-copper nickel alloy 
C. Finish-see part number schedule 


NOTES: 

A. Sockets meet requirements of Texas Instruments 
test specification TS-0005 and test report 
TR-0003 

. Operating temperature —65°C to +150°C 

. Contacts have redundant spring elements 

. Accommodates standard-!C teads up to .024" 
square, rectangular, or .024’’ diameter 

ata aia NOTCH . Contact is designed and oriented in the plastic 
FOR PIN NO. 1 body to generate maximum possible contact 

pressure 

. Socket is designed to achieve maximum density 

on boards 

. Sockets may be mounted end to end on .100” 

centers continuous line or on .400” centers 
row to row 

. Socket is designed to prevent IC leads from 

contacting P.C. board 


Closed entry feature provided to facilitate 
automatic IC insertion and protects the IC 
leads against damage 


—T 350 MAX 
.150 MAX 
125 
1145 


IC LEAD GUARD | 
foes 


Dimension X +.005 
Dimension V +.010 


Dimension W (max) 


PART NO. SCHEDULE 


BLACK BODY 


C930802 
C931402 


C931602 
C931802 


C932402 


C930803 


C931403 
C931603 
C931803 
C932403 


CONTACT FINISH 


100 microinch min. 
gold stripe inlay 


STANDARD PROFILE SOCKET 
WIRE WRAP 


C-82 SERIES PLATED CONTACTS e C-92 SERIES GOLD CLAD CONTACTS 


SOLDER TAIL 


C-81 SERIES PLATED CONTACTS e C-91 SERIES GOLD CLAD CONTACTS 


Designed for tow cost, reliable, high density production packaging 
Universal mounting and packaging capabilities 

8 to 40 pin lead configurations 

Contacts accommodate .015”’ through .024” rectangular or round 
dual-in-line leads 

Wire wrap posts held to true position of .015” providing a true 
position of .020” on boards for efficient automatic wire wrapping 


WIRE WRAP SOLDER TAIL 


IDENTIFICATION IDENTIFICATION SOLDER 


FOR PIN NO. 1 =a 4 
b 


FOR PIN NO. 1 STANDOFFS 


TOL. —1 00 
NON-CUMULATIVE ITYP 


NON-CUMULATIVE Typ 


COVER TYPICAL LOCKING 
TECHNIQUES USED COVER TYPICAL LOCKING 


. TECHNIQUES USED 
W 250 MAX 


V 


Yo 
COVER f 
! PRELOADED CONTACT OPTIONAL x 
C. €. ; OH. | 


D.H 
wy a 
020 
stl 
025 


00d d0007™™ 9g QP 


E. | 
.250 » 2 
OPEN ENTRY 

Y 


(ZZ ZZ 
e 
| 


MATERIAL: NOTES: 

A. Body-glass filled A. Sockets meet requirements of Texas G. Sockets are designed to achieve maxinnum 
nylon (GFN) Instruments test specification TS-0003 density on boards and may be mounted 

B. Contact-phosphor and test report TR-0001 .400”’ row to row centers 
bronze per QQ-B-750 B. Contacts are replaceable H. Closed entry cover is provided to facilitate 
(C-81) copper nickel C. Contacts have redundant spring elements automatic insertion and protect IC leads 
Bey (C-91) D. Cover is removeable yup damage jaeacas 

C. Finish-see hee E. Contact is designed and oriented in the ; we a hon 
number schedule plastic body to generate maximum : apereece ans ; : 

possible contact pressure J. Contact retention — 7 Ibs. min. 
F. Operating temperature —65°C to +150°C K. Sockets are capable of being automati- 


cally or semiautomatically wire wrapped 


SOLDER TAIL 


WIRE WRAP 


foo OPEN ENTRY CLOSED ENTRY 


PART 
NUMBER 


SCHEDULE 


Series 


C-81 


200-400 
microinch 
min tin 
per 


MIL-T-10727 


Series 
C-91 


50 microinch 


min 
gold stripe 
inlay 


C810854 
C811454 
C811654 
C811854 
C812454 


C812854 


-C910850 


C911450 
C911650 
C911850 
C912450 
C912850 


C810855 
C811455 
C811655 
C811855 
C812455 
C812855 


C910851 
C911451 
C911651 
C911851 
C912451 
C912851 


C810804 
C811404 
C811604 
C811804 
C812404 
C812804 
C813604 
C814004 
C910800 
C911400 
C911600 
C911800 
C912400 
C912800 
C913600 
C914000 


C810805 
C811405 
C811605 
C811805 
C812405 
C812805 
C813605 
C814005 
C910801 
C911401 
C911601 
C911801 
C912401 
C912801 
C913601 
C914001 


PART 
NUMBER 


SCHEDULE 


Series 


C-82 


30 microinch 
min gold 

per 
MIL-G-45204 
over 

50 microinch 
min nickel 
per 
QQ-N-290 


Series 


C-82 


50 microinch 
min gold 

per 
MIL-G-45204 


over 

100 microinch 
min nickel 
per 
QQ-N-290 


Series 


C-82 


200-400 
microinch 
min tin 

per 
MIL-T-10727 


Series 


C-92 


100 microinch 
min 

gold stripe 
inlay 


C820850 
C821450 
C821650 
C821850 
C822450 
C822850 


C820852 
C821452 
C821652 
C821852 
C822452 
C822852 


C820854 
C821454 
C821654 
C821854 
C822454 
C822854 


C920850 
C921450 
C921650 
C921850 


C922450 | 


C922850 


C820851 
C821451 
C821651 
C821851 
C822451 
C822851 


C820851 
C821453 
C821653 
C821853 
C822453 
C822853 


C820855 
C821455 
C821655 
C821855 
C822455 
C822855 


C920851 
C921451 
C921651 
C921851 
C922451 
C922851 


C820800 
C821400 
C821600 
C821800 
C822400 
C822800 
C823600 
C824000 


C820802 
C821402 
C821602 
C821802 
C822402 
C822802 
C823602 
C824002 


C820804 
C821404 
C821604 
C821804 
C822404 


C822804 


C823604 
C824004 


C920800 
C921400 
C921600 
C921800 
C922400 
C922800 
C923600 
C924000 


C820801 
C821401 
C821601 
C821801 
C822401 
C822801 
C823601 
C824001 
C820803 
C821403 
C821603 
C821803 
C822403 
C822803 
C823603 
C824003 


C820805 
C821405 
C821605 
C821805 
C822405 
C822805 
C823605 


C824005 


C920801 
C921401 
C921601 
C921801 
C922401 
C922801 
C923601 
C924001 


SOCKET PANELS 


STANDARD 


SELECT-A-WRAP 


MULTIPURPOSE 


D4 SERIES D1 SERIES Z3 SERIES / SELECT-A-WRAP 

© 180 position panel or multiples of ® 180 position panel or multiples of Assemble your own custom panel 

30 position with 14 or 16 position 30 position with 14 or 16 position with off-the-shelf hardware and sockets 

socket pattern socket pattern or Texas Instruments will assemble to 
® 1/0 — 4rows with 13 pins per row @ 1/0 — 2 rows with 23 pins per row your prints 

or 3 - 14 pin sockets or 3 - 14 pin sockets Holes on continuous .100 centers 
© Low cost standard hardware @ Low cost standard handware — no within rows .300 centers between rows 
@ Available in 98 standard series tooling Accepts 8, 14, 16, 18, 24, 28, 36, 
© Off-the-shelf availability @ Available in 98 standard series and 40 pin dual-in-line sockets, 


Off-the-shelf availability 


discrete component platforms and 


interfacing plugs 


@ Any pin may be soldered to power 
and ground with solder preform 
and bridging tabs 


@ Uncommitted ground and power 
pin for custom design 


P/C BOARD MATERIAL 


1/8 thick Giass Epoxy, 2 oz. 
Copper Circuitry both sides, 


Tin Plated 
* 290 MAX. 
ia 125 


(180 PATTERN) 
15.800 

13.100 
10.400 —————— 


7.700 
5.000 
.400 TYP. | 


-——— 


125 DIA. THRU HOLE 


(GRP IV} 


valcledledleds 


(GRP IIE Hd) 


7.475 
(GRP IV} 


2.675 a — 400 IC 
(30 PATTERN) 250 SEATING 
5.375 (60 PATTERN) 125 DIA. THRU PLANE 


HOLE FOR GND 
PLANE CONNECTION 
TYP. 6 PLACES (COMPONENT SIDE) 


8.075 (90 PATTERN) 
10.775 (120 PATTERN) 


125 DIA. THRU HOLE FOR VCC PLANE 


13. 1 
Sie EE) CONNECTION TYP. 6 PLACES (WRAP SIDE) 


NOTE: Dimensions shown are nominal. Detail information and 
tolerances available on request (indicate series and group number). 


STANDARD SOCKETS 
C-81 or C-91 series, 14 pin 
or 16 pin, closed entry 
sockets as designated in 
the Part No. Schedule at 
right. See pages 7 and 8 
for complete socket 
information. 


C-81 SERIES SOCKETS 
Glass filled nylon 
Phosphor bronze per QQ-B-750 


30 microinch min. gold per 
MIL-G-45204 over 

50 microinch min. nickel per 
QQ-N-290 


C-91 SERIES SOCKETS 
Glass filled nylon 
Contact .... Copper nickel alloy 


Finish 50 microinch min. 
gold stripe inlay 
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STANDARD PANEL PART NO. SCHEDULE —D4 Series 


Group II 


G 
1 
2 
3 
4 
5 
6 
7 


en @e@ewFraun ~ 


en eweaewn — 0 


FEEO-THRU 
PINS 


FEED-THRU 
PINS 
FEEO-THRU 
PINS 
FEEO-THRU 
PINS 


Sockets 


Per Panel 


C-81 
Sock ets 


D411211 
D411212 
D411213 
D411214 
D411215 
0411216 


D411411 
D411412 
D411413 
0411414 
D411415 
D411416 


D434211 
D434212 
D434213 
0434214 
D434215 
0434216 


D434411 
0434412 
D434413 
D434414 
D434415 
D434416 


D423211 
D423212 
D423213 
0423214 
D423215 
D423216 


D423411 
D423412 
D423413 
D423414 
D423415 
D423416 


D444211 


D444212 
D444213 
D444214 
D444215 
0444216 


D444411 
D444412 
D444413 
D444414 
D4444i5 


D444416 


D411231 
D411232 
D411233 
D411234 
D411235 
D411236 


D411431 
D411432 
D411433 
D411434 
D411435 
D411436 


D434231 
D434232 
D434233 
D434234 
D434235 
D434236 


D434431 
D434432 
D434433 
D434434 
D434435 


0434436. 


D423231 
D423232 
D423233 
D423234 
D423235 
423236 


0423431 
D423432 
D423433 
D423434 
D423435 
D423436 


D444231 
D444232 
D444233 
D444234 
D444235 
D444236 


D444431 
D444432 
D444433 
2444434 
D444435 
D444436 


Group II 


Group IV 


VCC and GRD 


14 Pin 


VCC and GRD 
Uncommitted 


i ers) 


16 Pin 


Uncommitted 


@: 
J 


L 


1/0 Option 


Sockets 
Per Panel 


FEED-THRU 
PINS 
FEEO-THRU 
PINS 


MULTIPURPOSE PANEL PART NO. SCHEDULE —2Z3 Series 


C-81 
Sockets 


D114211 
D114212 
D114213 
D114214 
D114215 
D114216 


D114311 
D114312 
D114313 
D114314 
D114315 
D114316 


D124211 
D124212 
D124213 
D124214 
D124215 
D124216 


D124311 
D124312 
D124313 
D124314 
D124315 
D124316 


1/O Option 


no pins 
2x 23 


1/0 hole 


pattern 


2x23 


feed-thru 


pins 


SELECT-A-WRAP PANEL PART NO. SCHEDULE -01 Series 


D114231 
D114232 
D114233 
D114234 
D114235 
D114236 


D114331 
D114332 
D114333 
D114334 
D114335 
D114336 


D124231 
D124232 
D124233 
D124234 
D124235 
D124236 


D124331 
D124332 
D124333 
0124334 
D124335 
D124336 


Z301100 
Z302100 
2303100 
2304100 
2305100 
Z306100 


2301200 
2302200 
2303200 
2304200 
2305200 
2306200 


STANDARD 


D7 SERIES 


Low profile — high density 
Immediate delivery 


Modular construction—1-6 modules 
per panel—30 patterns per module 
14 or 16 pin patterns 


4 |b minimum strip force 
10 Ib minimum pin push-out force 
Optional I/O interface 


16.175 


PIN PANELS 
SELECT-A-WRAP 


D2 SERIES 


@ Low cost — no tooling — standard 
hardware — off-the-shelf avail- 
ability 

© Uncommitted ground and power 
pin for custom design 

® Optional feed-thru pins or pin-in- 
board terminal for |/O interface 

@ 4\lb minimum strip force 

@ 10 Ib minimum push-out force 


{180 PATTERN) 
15.800 


13.100 


10.400 


7.700 
ee TYP. cose A 


2.675 = 
(30 PATTERN) 


5.375 (60 PATTERN) 


a 


8.075 (90 PATTERN 


NOTE: Dimensions shown are nominal. 


10.775 (120 SIT] 


13.475 (150 PATTERN) 


125 DIA THRU HOLE 
TYP 


- + 
+ 


on request (indicate series and group number). 


STANDARD PINS 

2 and 3 level wrap pins as 
designated in the Part No. 
Schedule shown at right. 


‘1 si 


193 193 


2 levei 1 3 level 


360 


| 


NOTE: 


3 level wrap 
standard 

off-the-shelf 
availability. 


Detail information and tolerances available 


UNIVERSAL 


D3 SERIES 


Prototype/production 


@ Meets automatic wire wrapping 
tolerances 


@ Modular construction — up to 6 


modules — 9 rows per module 
Accepts 8, 14, 16, 18, 24, 28, 36, 
and 40 pin dual-in-line packages, 
discrete component platforms and 
interfacing plugs 


P/C BOARD MATERIAL 


1/8 thick Glass Epoxy, 2 oz. 
Copper Circuitry both sides, 
Tin Plated 


i REF . 


6.500 


(GRP |. | 


1 Ul) 


7.100 
(GRP IV) 


( 


400 
250 


125 DIA. THRU 
HOLE FOR GND 
PLANE CONNECTION 
TYP. 6 PLACES (COMPONENT SIDE) 


125 DIA. THRU HOLE FOR VCC PLANE 
CONNECTION TYP. 6 PLACES (WRAP SIDE} 


6.875 
GRP IH. Ith) 


7.475 
(GRP IV) 


a 


545 REF. 
3 LEVEL 
WRAP 


360 REF. 
2 LEVEL 
WRAP 


PIN SPECIFICATIONS 


Terminal: 
Contact: 


Plating: 


Brass 

Beryllium copper 

4 leaf construction 

30 microinch gold (min) 
over 

50 microinch nickel (min) 
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STANDARD PANEL PART NO. SCHEDULE —0D7 Series SELECT-A-WRAP PANEL PART NO. SCHEDULE —D2 Series 


1/0 Option | .. 2 Level | 3 Level 1/O Opti 2 Level 3 Level 
Wrap oy Wrap Wrap 


b711521 | D711511 Group Il 14 Pin p214421 | 0214411 
0711522 | D711512 veG and GRO D214422 | 0214412 
D711523 | 0711513 Uncommitted D214423 | D214413 
07115241 0711514 ny | p214424 | D214414 
0711525 1711515 
D711526 | D711516 


D214425 | 0214415 
D214426 | 0214416 


Cee nee D214321 | 0214311 
D214322 | 0214312 

0214323 | 0214313 

D214324 | D214314 

D214325 | 0214315 

re D214326 | D214316 


D711421 | 0711411 
D711422 | 0711412 
0711423 | 0711413 
D711424 | D711414 
D711425 | 0711415 
D711426 | 0711416 


Group II D734521 | 0734511 
re 0734522 | D734512 
PING D734523 | 0734513 

D734524 | 0734514 
oe D734525 | 0734515 
~ 0734526 | 0734516 

14 

13 

12 


Group IV 0224421 | 0224411 
You and GRO es 224422 | 0224412 
Uncommitted D224423 | 0224413 

? PS: Py D224424 | D224414 

e as D224425 | 0224415 

‘ D224426 | D224416 
ee FEEO-THRU D224321 | D224311 

: PINS D224322 | 0224312 

D224323 | 0224313 

0224324 | 0224314 

D224325 | 0224315 

pe D224326 | D224316 


0723521 | 0723511 UNIVERSAL PANEL PART NO. SCHEDULE -D3 Series 
D723522 | 0723512 


D723523 | 0723513 
D723524 | D723514 
0723525 | 0723515 
0723526 | D723516 


cNs 0723421 | 0723411 
D723422 | D723412 

D723423 | 0723413 

D723424 | 0723414 

D723425 | 0723415 

D723426 | D723416 

are D744521 | 0744511 
D744522 | 0744512 

D744523 | 0744513 

D744524 | D744514 

D744525 | D744515 

-D744526 | 0744516 


FEED-THRU D744421 | D744411 
PINS D744422 | 0744412 
D744423 | 0744413 
D744424 | 0744414 
D744425 | D744415 
D744426 | 0744416 


D734421 | 0734411 
D734422 | 0734412 
0734423 | 0734413 
0734424 | D734414 
D734425 | D734415 
D734426 | 0734416 


G 
1 
2 
3 
4 
§ 
6 
7 


PATTERN 

LAYOUT 1/O Option 
Double sided 

board with 

power and 


aca tog ae ihe D381501 | 0381500 


to additional 2 x 23 D382501 | 0382500 
wire wrap 1/0 hole 


cee ete pattern D383501 | D383500 
outside of 


contact row. D384501 | D384500 


enrewmnawe#n — 


D385501 | 0385500 
D386501 | 0386500 


2x23 D381401 | 0381400 | 


feed-thru 


D382401 | D382400 
pins 


D383401 | 0383400 


50 contacts 
on .100 centers 


0384401 | D384400 
D385401 | 0385400 


enw ewnawn 


D386401 | D386400 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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SOCKET CARDS 


STANDARD MULTIPURPOSE 
DO2 SERIES DO SERIES/SELECT-A-WRAP 
@ Low Cost e Assemble your own custom logic cards 


with off-the-shelf hardware and sockets 


@ 14-16 pin socket pattern — 
or Texas Instruments will assemble to 


60 position 
@ Standard ground and power pin your prints 
commument © Accepts 8, 14, 16, 18, 24, 28, 36, and 


40 pin dual-in-line packages, discrete 
component platforms and I/O plugs 
® 60 position 


@ 8 standard designs 
@ Mates with dual 60 position edge 
connector 


DO2 Series 
STANDARD CARD PART NO. SCHEDULE 


Board C-81 C-91 
Thk. Sockets Sockets 


Group | 14 Pin 
PIN 14.... VCC 


eenae 


P/C BOARD MATERIAL 
1/16 and 1/8 thick Glass Epoxy, 2 oz. Copper Circuitry both sides, Tin Plated 


D022110 | 0022130 


D021110 | D021130 


7.363 (1/8) 
7.718 (3/167) 


D022310 | 0022330 


D021330 
D022230 
D021230 
" DO022430 


125 THRU HOLE 
TYP. 4 PLACES 


Dimensions shown are nominal. Detail information and tolerances 
available on request (indicate series and group number). 


DO Series 
MULTIPURPOSE 
CARD PART NO. 
ADAPTER SCHEDULE 


Part no. 2501300 


EJECTOR KEYS 


Material: Nylon 
Part no. 2501200 (1/8’’) 
2501201 (1/16’’) 


Board 

Thk. 

1/16” 12012510 
[ie fone 


D021430 


9-10 


1/16 and,1/8 thick Glass Epoxy, 2 oz. Copper Circuitry 
both sides, Tin Plated 


703 REF 
——_-——— 7.000 
ules 
559 
(1/16) 


P/C BOARD MATERIAL STANDARD CARD PART NO. SCHEDULE 


7 703 
WITH 
ADAPTOR 


NOTE: Dimensions shown are nominal. Detail 360 REF 
information and tolerances available on request WRAP 
(indicate series and group number). 


UNIVERSAL 
PATTERN 
LAYOUT 


Double sided 
board with 
power and 
ground planes 


connected to 
additional 
wire wrap 
terminations 
outside of 
contact row. 


50 contacts 


on .100 centers 


PIN CARDS 
STANDARD UNIVERSAL 


DO1 SERIES DO1 SERIES 
Low profile — high density @ Universal pattern accepts wide choice 
14 - 16 pin pattern — 60 position of dual-in-line packages 
2 sided P/C board with ground and @ 20 rows of 50 contacts per row on 
voltage connected to each pattern .100 X .300 grid 
4 Ib minimum strip force @ Meets all requirements for automatic 


wire wrapping 
@ Available on 1/16” or 1/8” 
P/C board 


10 Ib minimum pin push-out force 


Available on 1/16” or 1/8” 
P/C board 


High retention 4-leaf beryllium copper spring contacts 


DO1 Series 


Board | 2 Level 3 Level 
Thk Wrap Wrap 


Group 1 14 Pin 

PIN 14.... VCC 

Ssabs 1/16” | 0012120 | 0012110 
~~ 

_ pe 
D012320 | DO12310 
DO11320 | D011310 
D012220 | D012210 
D011220 | D011210 
1/16” | 0012420 | 0012410 
D011420 | D011410 


6 185 
(1/8°") 


6.08 
(1/16") 


7.353 (1/8") 
7.718 (1/16°') 


; 510 REF 
3LEVEL 
WRAP 
125 THRU HOLE POLARIZATION | | 
TYP 4 PLACES NOTCH 


2 LEVEL 


1/0 CONFIGURATION 


DO1 Series 
UNIVERSAL CARD 
PART NO. SCHEDULE 


Board | 2 Level 
Thk. Wrap 


3 Level 
Wrap 
1/16’°| 0012520 | DO12510 


eee ete ere eee ee eee teeet 
See eee eee ee ee ee ererrese 
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